DECEMBER 26, 1952 


VOLUME 116 NUMBER 3026 


White Mountain High Altitude Research Stacie" 


S. F. Cook and Nello Pace 697 

Eugene Curtis Auchter: 1889-1952: Frederick D. Richey ~... 700 

News and Notes 702 


Technical Papers 


Infrared Spectra of Pneumococcal Polysaccharides : 
Heber J. R. Stevenson and Seymour Levine 705 


The Occurrence of Lymphocytes with Bilobed Nuclei in 
Cyclotron Personnel: M. Ingram et al. 706 


A Quantitative Study of Folic Acid Requirements and Reversal 
of Aminopterin Inhibition in Drosophila: Taylor Hinton cccccmmmm 708 


Reversal of p-Aminobenzoie Acid Inhibition of Growth of 
Rickettsiae by p-Hydroxybenzoic Acid in Agar-Slant Tissue 
Culture: N. Takemori and M. Kitaoka 710 


On the Presence of the Triphosphothiamine (TPT) in the Liver: 
A. Rossi-Fanelli, N. Siliprandi, and P. Fasella 711 


Comments and Communications 


Ernest G. Beinhart, H. A. Cole, and Ben Stern 713 
Operations Diagnosis in Research Planning 3 
Meetings & Conferences 10 
Index to Volume 116 i 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


“i 
comnts? 
| | onten | 
| 
by 
= 
4 
1648 y 
A 
a4 ATs 


For Recording: 
@ freezing curves _ 
@ boiling point studies 
®@ specific heat 


@ heat of combustion 


How to Read the Chart 


1, Numbers printed by in. 
strument in left margin ore 
resistance to the nearest ohm. 


2: Chart record curve shows 
the remaining fractional part 
of an ohm. 


3. Total of the two figures 
gives the measurement in 
ohms; readable to 0.001 ohm. 


CAN YOU USE THIS 


IN YOUR LABORATORY? 


@ Here, for the first time, is a recording instru- 
ment which not only measures temperature as 
precisely as your manually-operated Mueller tem- 
perature bridge, but automatically records it on 
a moving chart. It covers the entire platinum 
resistance thermometer range from —260 to 


SPECIFICATIONS FOR 69812 


RANGE: 0 to 100 ohms, absolute, divided between 
slidewire and decades as in manual bridge instru- 
ments. Slidewire span is 0 to 1 ohm, readable to 0.001 
ohm; extension decades are 9 (1 +10) ohms. 

ACCURACY OF ADJUSTMENT: +0.01% of 


+500 C ... measures resistance change equiva- 
lent to 0.01 C. Based on the research of Dr. 
Daniel R. Stull of Dow Chemical Co., this in- 
strument helps a researcher to get the most from 
each working hour . . . is valuable in a variety of ex- 
periments involving precise temperature studies. 


SPEEDOMAX RECORDER 


reading, or 0.003 ohm, whichever is greater. 
CHART SPEED: 6 inches per hour, nominal. 
BALANCING TIME: 3 seconds nominal. Decade 
switching time is 3 seconds nominal per decade step. 
CONSTANT TEMPERATURE CHAMBER: a 
thermally-insulated, thermostatically controlled 
housing, containing principal measuring circuit 
resistors. 


HUMIDITY COMPENSATION: recorder-pen 
travel is continuously corrected for changes of chart 
width due to ambient humidity fluctuations. 


For further facts, address our nearest office or 
4926 Stenton Ave., Phila. 44, Penna. 
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CAREER opPpORTUNITIES AT L&N 
Expansion program of this long-established firm 
) i has many features to attract outstanding recent 
graduates in engineering and science. Opportu- 
application engineering, research, advertising, 
market development. Widely-respected policies 
assure recognition of progress and achievement. 
Address Personnel Manager for preliminary in- 
terview at nearest of 17 L&N offices. 
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L. V. Heilbrunn’s 


Outline of General Physiclogy 


w. 


This book stands alone. 


Written by an acknowledged world leader in the field, it is easily the 
most complete and authoritative work on general physiology in the 
language. Dr. Otto Loewi comments: 


“It rarely happens nowadays that one scientist should be able to en- 
compass and to mediate the knowledge of a whole, huge realm of 
science such as is General Physiology. Anybody who has to deal with 
phenomena of life as a pure biologist or a physician, time and again 
comes across questions as to principles or details in that field. He 
will find answers to all of them in a uniquely attractive fashion be- 
cause of the personal touch characteristic of this ‘One man book’. | 
have had this experience since the publication of the first edition, ever 
since it has been one of the very few books I have had on my working 


desk.” 


This New (3rd) Edition reflects all the recent advances in the field. 


By L. V. Hercerunn, Professor of Zoology, University of Pennsylvania. 818 pages, 
6” x 9”, with 123 illustrations. $10.50. New (3rd) Edition. 


B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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A RESEARCH TOOL for the centrifugal 
purification and molecular-weight determina- 
tion of such macromolecules as proteins, 
viruses, polymers, enzymes, hormones, and 
chemical precipitates; the Spinco Model E 
Ultracentrifuge combines all operations in a 


single cabinet. 


OPERATING FEATURES include a 
70,000-rpm quiet electric drive designed for 
years of service and arranged for easy removal 
and exchange; a selection of analytical and 
preparative rotors which are interchangeable 
and provide forces up to 260,000 times grav- 
ity operating in a heavily-armored vacuum 
rotor chamber; an optical system of the 
Philpott-Svensson refractive-index type with 
viewing screen, automatic camera, and high- 


intensity light source for analytical work; a 


SPECIALIZED INSTRUMENTS CORPORATION Fe) 
605 O'NEILL AVE. + BELMONT, CALIFORNIA K 


refrigerating system for keeping ro- 
tors at controlled temperatures; and 
vacuum pumps which provide atmos- 


pheres down to 10“ mm of mercury. 


CONTROLS AND INSTRUMENTS 


are included to maintain average drive- 
speed accuracy automatically within 0.1 
per cent of setting; to set operation of 
automatic camera both for exposure and 
photo-interval; to read rotor tempera- 
tures; to select one of three graded brak- 
ing rates; to read motor voltage and 
current; to read vacuum; and to actuate 
the camera manually. Interlocks are pro- 
vided to insure safe operation by indi- 


viduals without extensive training. 


Send for 
complete details. 
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Operations Diagnosis in 
Research Planning 


E ipeeex: are two basic reasons why the officers of a 
company set aside certain portions of the com- 
pany’s income to be spent on research. One is that 
they believe the company has current problems that 
ean be solved through scientific investigation. The 
other is the knowledge that research may uncover new 
opportunities for bettering the company’s competitive 
position. 

The measure, then, of the effectiveness of a cor- 
porate research program is how well it solves cor- 
porate problems, and how well it uncovers industrial 
opportunities. Research that seems sound, worthy, and 
well directed while in progress but that does not lead 
to the fulfillment of one of these goals does not ac- 
complish its function. It may produce scientifically 
interesting information, stimulate creative thinking, 
and result in useful by-products. But, unless it pays 
off in terms of corporate progress, it has not been a 
good investment from a business standpoint. 

Obviously, if company research is to pay off, it 
must be well planned. In large companies today, busi- 
ness operations are so complex that it is no longer 
safe for management to make decisions based on in- 
dividual judgment, even though this judgment results 
from broad and intensive experience in the company’s 
affairs. For this reason, management in many indus- 
tries is turning to techniques of scientific analysis to 
arrive at information necessary for making decisions. 

Operations research is one technique for analyzing 
problems and determining the best approaches to tech- 
nical research. Industry borrowed this tool from the 
military, when it was developed during the war to 
analyze the factors involved in a military operation. 
It embraces the relating of complex variables affect- 
ing an operation in a mathematical manner to show 
cause and effect. It has proved remarkably effective 
both in military and in industrial applications. 

Engineering economics, another tool used by man- 
agement to analyze company problems, is essentially 
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a science of prediction of technical economic oppor- 
tunities and risks. It provides a quantitative analysis 
of markets, sources of raw materials, opportunities 
for diversification, industrial logisties and plant loca- 
tion, the competitive effects of technology, and re- 
search planning. Operations research and engineering 
economies overlap to some extent. 

At Battelle, in diagnosing the factors that enter into 
the planning of research, we combine operations re- 
search and engineering economics, and call the ana- 
lytical procedures by a new term—‘operations diag- 
nosis.” If a problem for industry, it is “industrial 
operations diagnosis;” if for the military, “military 
operations diagnosis.” 

This coneept has an obvious parallel in medicine. 
A business organization may be compared to a bio- 
logical organism. Both are organizations of intricately 
related parts, each with delicate function. In medicine, 
we diagnose what is wrong with the organism and 
then preseribe a remedy. With modern scientific tools, 
we can likewise diagnose what is wrong in an indus- 
trial operation and prescribe a remedy. The remedy 
may be either a planned program of technical research 
or carefully considered counsel for management ac- 
tion. In such an approach the industry is regarded as a 
unit, and the function of any part is considered only 
in relation to the whole. By diagnosing scientifically 
the causes of symptoms, remedial actions need not be 
based on hunches, pet ideas, or makeshift expedients, 
but on properly evaluated methods for removing the 
causes. Futile research on superficial indications is 
eliminated, and an efficient attack is formulated on the 
basic source of trouble. Problems of semantics in com- 
munication among members of management are re- 
duced when the diagnostic approach is assumed. 

The idea embodied in “operations diagnosis” tends 
to make research more efficient, by showing clear 
roads to profitable investigation. Anything that helps 
make research a more exact tool for industrial prog- 
ress also stimulates science and technology generally. 

Ciype WILLIAMS 
Battelle Memorial Institute 
Columbus, Ohio 
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GAS ANALYSIS 
APPARATUS 


A modified Haldane gas analysis ap- 
paratus used to demonstrate the tech- 
nique of gas analysis in student teach- 
ing. 

While it is designed for student use, it 
is well adapted for clinical use where the 
CO, and O, in a respiratory air analy- 
sis are required. 

The apparatus consists of a burette and 
jacket, absorbing chamber for CO, and 
Og with short capillary tubes to facilitate 
absorption, cylindrical leveling bulb. 


Cat. No. 40-571 


"RICHMOND. VIRGINIA 
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CHEMICALS 


© Bixin @ Butyl Thiocholine 

© Boldine @ Butyrylcholine Chloride 
Borocaine @ Butyrylthiocholine 
e@Boromolybdic Acid lodide 

@ Boron Trichloride @ Cadmium Arsenate 

Boron Tripheny! Cadmium Borate 

@ Borotungstic Acid @ Cadmium Chromate 

Brassidic Acid Cadmium Dimethyl 

@ Bromelin @ Cadmium Fluoride 

@ p-Bromobenzyl Bromide @ Cadmium Lactate 

@ p-Bromobenzyl Cyanide @ Cadmium Thiocyanate 
@ 4-Bromoimidazol @ Caesium Chloride 

@ 4-Bromopyridine @ Caesium Fluoride 

e@ Br licylaldehyd @ Caesium Nitrate 

@ 8-Bromotheophylline @ Caesium Sulfate 

@ 8-Bromoxanthine @ Calcium Acrylate 

© Bulbocapnine @ Calcium p-Aminosali- 
e Butyl Oleate cylate 


Ask for our new 
complete catalogue 


Laborers, Gre. 


17 West 60th St. New York 23, N.Y. 
Plaza 7-8171 


ENDOCRINE LABORATORIES 


ACTH * Growth * Gonadotropes 
Estrogens * Androgens 


Corticoids * Progesterone 
Others 


HYPOPHYSECTOMIZED 
RATS 


A ENDOCRINE TOXICITY 
TESTS 


Write for details 


OF MADISON, INC. 


5001 W. BELTLINE HIGHWAY © MADISON, WISCONSIN 
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RACTIONATION PROBLEMS ? 


here’s help for you... 


HIS tireless servant in your laboratory will automatically 

collect any number (up to 200) of rigidly controlled samples 
of predetermined fluid volumes. Each collected sample may 
comprise any number of drops from one to four hundred. As 
each separate sampling is completed, the carriage automat- 
ically advances to repeat identical collections consecutively 
until the whole fractionation has been made. 

All you have to do is to set it up for the: conditions of the 
chosen experiment, short or long, and then leave it alone. 
The machine will plod along without attention hour after hour, 
all day (and night) long. When the job's done, it will shut 
itself off, 

The Technicon Fraction Collector has been thoroughly 
tested in actual laboratory installations, where it has proven 
invaluable to busy research staffs. We shall be happy to send 
you details. 


Ref. Chromatography of Amino Acids on Starch Columns— 
W. H. Stein and S. Moore, Jrni. Biol. Chem. 176, 337,(1948) 


4 saves time and labor 
relieves laboratory staff of the fretful and time- 


consuming chore of fraction-cutting: releases workers 
for other duties. 


triples work output 


you can run it twenty-four hours a day, continuously, 
to triple fractionation output as compared with an 8 
hour laboratory day. 


4 gives greater resolution 


by collecting a large number of small fractions, 
rather than a few gross ones, you'll get more data 
from a given fractionation, e.g. a chromatogram, or 
@ fractional distillation. 


because the possibility of human error is automati- 
cally ruled out. Now fraction-collection becomes a 
straightforward mechanical procedure. 


collector 
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TECHNICON CHROMATOGRAPHY CORP., 2 

215 East 149th Streets 

New York 51, N. ¥- 


| For MEASUREMENT of SKIN RESISTANCE 


Garceau RECORDING 
PSYCHOGALVANOMETER 


< For the study of the 
psychogalvanic reflex 
and skin resistance. 
The instrument is 
direct-reading and gives 
a written record of the 
reaction of the patient. 


bright light for 


Garceau 


CLINICAL DERMOHMETER 


For clinical and experimen- 
tal investigation of disorders > 
involving sympathetic reac- 
tion, such as pain reflexes. 
In the psychologi 

tory, the instrument has a 
well-known as 
so-called “‘lie detector’ 
sistance is read directly _ 
a calibrated dial. Small vari- 
ations, greatly magnified, are 
shown on the meter. Batte: 
operated. Price .... $115. 


ELECTRO-MEDICAL LABORATORY, INC. 
New Address—SOUTH WOODSTOCK 2, VERMONT, U.S.A, 
Pioneer manufacturers of the electroencephalograph 


A new and complete 
line of paper 
chromatographic 
equipment 

carefully engineered 
for use in this new Ham 
field of analysis. i 


Lippich Type Polarimeter 


(Schmidt G Haensch) 


A precision instrument for measuring the rotation of the plane of 
polarization of all optically active sub es. Big advantage is its 
glass circle instead of a metal circle. The scale on glass, in con- 
junction with a micrometer plate, permits direct reading without 
vernier, resulting in greater speed and precision of reading. Glass 
circle is rigidly connected with the analyzer and carries two scales, 
an angular scale in degrees arc, and a scale in international sugar 
degrees. Direct connection of the light source with the instrument 
reduces adjustments to a minimum. 


CHROMATOCABS 
STEEL OR GLASS RACKS 
DENSITOMETERS 
ULTRAVIOLET LAMPS 
DRYING OVENS 
INDICATOR SPRAYS 
DISC CHAMBERS 
SOLVENT TROUGHS 
MICRO PIPETS 
CLIPS 


Prompt Delivery 


Model A with receiving trough for tubes up to a length of 220 mm. 
Model B with receiving trough for tubes up to a length of 400 mm. 


Bulletin SH-344 on request 


FISH-SCHURMAN CORPORATION 
74 Portman Road, New Rochelle, N. Y. 


1135 THIRD STREET, OAKLAND 20, CALIFORNIA 
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Versatile . . 
Efficient... . . 
Economical . . . H 
| ‘ 
| 4 holder tor 
leading scientific dealers’, H 
write direct to manufacturer. 
 §RB&GRAY 
a Pe 854 S. Figueroa St., Los Angeles 17, Calif. a 
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RARE CHEMICALS OF HIGH PURITY 


TO SUPPLY THE NEEDS OF BIOCHEMICAL RESEARCH 


Detailed, Pertinent, Analytical Data For Every Product 
AMINO ACIDS, DERIVATIVES AND ANALOGS 


D & L-Alanine D & L-Methionine 
Caffeic Acid Methionine Sulfone 
D-Cysteine.HCl Methionine Sulfoxide 
L-Ergothionine.HCl D & L-Homocysteine Thiolactone 
Glycocyamine D & L-Homocystine 
Glycyl-DL-serine D & L-Phenylalanine 
Glycyl-DL-valine D & L-Serine 
Hydroxytyramine.HCl D & L-Valine 

VITAMIN DERIVATIVES AND ANALOGS 
w-Methylpantothenic Acid Codecarboxylase (pyridoxal phosphate ) 


CARBOHYDRATE INTERMEDIATES, CUSTOM SYNTHESES 


Our Fall Price List is available on request. It contains 
a table of the properties of thirty nine amino acids. 


CALIFORNIA FOUNDATION 
FOR BIOCHEMICAL RES” ARCH 
3408 Fowler Street, Los Angeles 63, Calif. 

A NON-PROFIT CORPORATION 


KLETT 


+ 


va 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 
OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 

PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 
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BAUSCH & LOMB EXHIBIT 


of the world's finest 
optical instruments of science’’ 


"See you at Booth 100 
A.A. A.S. INTERNATIONAL SCIENCE EXHIBITION” 


Kiel Auditorium, St. Louis 
DECEMBER 27-30 
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White Mountain High Altitude 
Research Station 


S. F. Cook and Nello Pace 
Department of Physiology, School of Medicine, University of California, Berkeley 


HE Wuire Mountain Higu AttirupE 
SEARCH STATION has recently been made avail- 
able to investigators in both the physical and 
the biological sciences, through the action of 
three contributing agencies: the Office of Naval Re- 
search, the National Science Foundation, and the 
Rockefeller Foundation for Medical Research. Each 
agency has announced that it will underwrite one third 
of the maintenance costs of the station for a period 
of three years. The funds will be administered by the 
president and regents of the University of California 
through a committee of faculty members, and the au- 
thors will be in immediate charge of operations. 

The White Mountain Station had its inception in 
1948, when the U. S. Naval Ordnance Test Station 
at Inyokern, California, built a road and erected a 
laboratory in the southern portion of the White Moun- 
tain Range at an elevation of 10,600 feet. The build- 
ings were used throughout 1948 and 1949 for classified 
work by the Ordnance Test Station and for nonelassi- 
fied research by several university physicists. 

In 1950 the entire installation was transferred to the 
cognizance of ONR, and operation of the station was 
delegated to the University of California by contract. 
Up to this time it had been used exclusively for phys- 
ical research. The principal investigators under the 
contract believed that the location is suitable for the 
conduct of investigations pertaining to the effect of 
high altitude upon man and animals. Nevertheless, the 
existing facility was situated at somewhat too low an 
elevation for the investigation of many biological prob- 
lems. Accordingly, in the summer of 1951 a new build- 
ing was erected at an altitude of 12,500 feet. The pres- 
ent station thus consists of two substations—one at 
10,600 and the other at 12,500 feet. Very accessible, 
also, is the summit of White Mountain itself, at an 
elevation of 14,250 feet. 

The White Mountain Range, with a north-south 
axis of nearly 100 miles, forms a part of the Inyo 
National Forest and lies just to the east of the north- 
ern extremity of the Owens Valley in California. It 
is, in fact, the most westerly of the Great Basin ranges 
between the 37th and the 38th parallels. The climate 
on the whole is arid, with an average annual pre- 
cipitation of approximately 13 inches of water (Fig. 
1). Most of the precipitation occurs as snow in the 
winter, when the cyclonic storms from the Pacific 
Ocean cross the Sierra Nevada to the west and reach 
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the White Mountain Range. Owing, however, to the 
loss of moisture in the Sierra, these storms are less 
severe at White Mountain. During the exceptionally 
severe winter of 1951-52 the total snowfall at the 
White Mountain Station was only 157 inches, or 
roughly one fifth as much as oceurred in the nearby 
Sierra Nevada. 
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F16. 1. Monthly precipitation at an elevation of 10,600 feet 
in the White Mountains, as a mean of the four-year period 
from October 1948 to July 1952. 


A full year’s data on relative atmospheric purity 
at the station, obtained by Fritz Zwicky in 1949, were 
compared with similar data from Sacramento Peak in 
New Mexico and from Climax, Colorado, by Walter 
O. Roberts, superintendent of the High Altitude Ob- 
servatory of Harvard University and the University of 
Colorado (1). He stated in his report that White 
Mountain is the superior site for solar coronal re- 
search, although he recommended Climax because of 
the relative inaccessibility of White Mountain at that 
time. 
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Weather observations have been taken continuously 
at the lower establishment for nearly four years, and 
similar observations have been initiated at the upper 
station. The coldest recorded temperature at the former 
site has been -19° F. The maximum summer tempera- 
ture has been consistently in the low seventies, with 
74° F the highest recorded. On the other hand, during 
July and August the temperature does not fall below 
freezing at night (Fig. 2). At the upper site, the brief 
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FOUR YEAR MONTHLY AVERAGE 24 HOUR AIR TEMPERATURES, 
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WHITE MOUNTAIN RESEARCH STATION 
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Fic, 2. Air temperatures at an elevation of 10,600 feet in 
the White Mountains, based on the 24-hour maximum and 
minimum temperature recordings. The curves represent a 
four-year mean of the highest maximum and lowest minimum 
temperatures in each month, as well as the average maximum 
and minimum temperatures for each month. Also shown are 
the highest single maximum temperature and lowest single 
minimum temperature recorded during the four-year period 
from October 1948 to July 1952. 


period of observation available to us indicates that the 
temperature averages about 10 degrees below that of 
the lower site. 

From Fig. 3 it may be seen that the relative humid- 
ity fluctuates from about 40 per cent in the summer 
to about 60 per cent in the winter. Wind velocities 
are relatively low in the summer, but during the winter 
they have reached recorded values of 50 knots average 
for one hour at the lower site. At the 12,500-foot level 
higher velocities are encountered—up to at least a one- 
hour average value of 70 knots. The barometric pres- 
sure exhibits a regular and rather large cyclic varia- 
tion over the year. The monthly average falls from 
a value of about 516 mm Hg in the summer to ap- 
proximately 505 mm Hg in the winter, which repre- 
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sents a change of about 500 feet in equivalent alti- 
tude. For the completeness of our meteorological data 
we are indebted to the continued interest and material 
assistance of Charles L. D’Ooge and H. W. Hunter, 
of the U. S. Naval Ordnance Test Station, Inyokern. 


WHITE MOUNTAIN RESEARCH STATION 
1948 - 1952 ELEVATION 10,600 feet 


BAROMETRIC PRESSURE, mm. Hg 
= 
T 


VELOCITY, KNOTS 


MAXIMUM ONE HOUR WIND 


FOUR YEAR MONTHLY AVERAGES _ 


PERCENT RELATIVE HUMIDITY 
T 
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Fic. 3. Mean barometric pressure, maximum wind velocity, 
and relative humidity at an elevation of 10,600 feet in the 
White Mountains for the four-year period from October 1948 
to July 1952. The barometric pressure and relative humidity 
data are the monthly averages of daily readings at 0800. The 
wind velocity data represent the four-year average of the 
highest velocity during each month. 


Approach to White Mountain is through Bishop and 
Big Pine in the Owens Valley, both situated on U. S. 
Highway 395 (Fig. 4). From Big Pine a paved road 
runs eastward 13 miles to the top of Westgaard Pass 
at the summit of the southern extension of the White 
Mountain Range, an elevation of approximately 7000 
feet. From this point a dirt road goes north for 20 
miles along the axis of the range to the original lab- 
oratory constructed by the Ordnance Test Station. This 
facility consists of two structures. The first, located on 
the headwaters of Crooked Creek, is a wooden frame 
building that serves as living quarters and operations 
base for water, power, and communications. The cook- 
ing, sleeping, and sanitary facilities are adequate to 
accommodate from 10 to 14 persons, and a perennial 
spring furnishes an excellent and copious water sup- 
ply. A telephone line connects with the central office 
at Bishop. Power is provided by two diesel generators 
capable of producing 25 kva of 60-cycle, 3-phase alter- 
nating current at 220 volts, and all buildings are wired 
with standard 110-volt, 60-cycle, a-c outlets. The sec- 
ond building is a 20’ x 40’ Quonset located on the brow 
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of a hill, approximately 400 feet above the living 
quarters at Lat. 37° 30.0’ N and Long. 118° 10.0’ W. 
This building is provided with power and is suitable 
for many types of laboratory work. 

From the Crooked Creek Station a dirt road con- 
tinues 9 miles north and 2000 feet higher to the base 
of a peak just 4 miles south of White Mountain itself, 
which recently has been officially named Mount Bar- 
croft, in honor of the late Sir Joseph Bareroft, whose 
work in high-altitude physiology is universally reeog- 
nized. At this point, Lat. 37° 35.1’ N and Long. 118° 
14.1’ W, stands the 40’ x 100’ Quonset that was erected 
last year. Its two floors provide living and working 
facilities. On the lower floor are the kitchen, wash- 
rooms, dining room, office, and living room, together 
with two large laboratories. The sleeping quarters 
on the upper floor accommodate 24 persons. Water is 
secured from a well beside the building, and power 
comes from diesel generators similar to those at the 
Crooked Creek Station. One end of the hut is devoted 
to a 30’ x 40’ heated garage. 


Fic. 4. General location of the White Mountain Research 
Station. 


Although the dirt road leading from Westgaard 
Pass to the Crooked Creek and the Mount Barcroft 
laboratories can be traversed by trucks and other 
heavy ‘vehicles, the grades are steep, and visitors 
should discuss their plans with the station operators 
prior to bringing in their automotive equipment. Plans 
are now under way to relocate and improve the road. 

One of the long-term advantages of the White 
Mountain area is the low average annual precipitation. 
This means that year-round operations can be antici- 
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pated with a reasonable degree of certainty. The 
Crooked Creek Station has been kept open during 
four winters, even that of 1951-52. The Mount Bar- 
croft Station was finished too late in the season of 
1951 to warrant attempting to keep it in full opera- 
tion through the winter, but it is expected that here- 
after it will be kept open for scientifie work. Com- 
munications during the winter are maintained either 
by keeping the road open to automobile or jeep traffic, 
or by utilizing snow vehicles such as weasels and 
sno-cats. The latter procedure is made feasible not 
only by the relatively light average snowfall, but also 
by the open, treeless terrain and the gentle slopes that 
prevail at higher altitudes. 

Although until recently the White Mountain Station 
has not been available to investigators at large, it has 
already provided the facilities for the study of several 
important problems. Thus, as early as 1949, studies 
were made of cosmic radiation by two independent 
groups, one headed by Carl D. Anderson, of the Cali- 
fornia Institute of Technology, and the other by R. 
B. Brode and W. B. Fretter, of the University of Cali- 
fornia, Berkeley. In 1950 the site was used by L. P. 
Delsasso and R. W. Leonard, of the University of 
California, Los Angeles, for extensive experiments on 
the velocity of sound. At present further cosmic ray 
investigations are being conducted at the Crooked 
Creek Station by E. D. Palmatier, of the University 
of North Carolina, and W. Brown, of Duke Univer- 
sity. Studies of the electrical conductivity and poten- 
tial gradients of the atmosphere are also being made 
under the direction of R. E. Holzer, of the Univer- 
sity of California, Los Angeles. 

In the biological sciences, experiments were carried 
on during the summer of 1950 with reference to the 
gas exchange of laboratory mice when exposed to a 
moderate altitude. At that time, furthermore, the lab- 
oratory established colonies of mice (A-strain and 
Swiss) and rats (Long Evans) and has continued to 
propagate them sinee. The objective is to develop 
strains that over many generations will have become 
thoroughly adapted to a high altitude. These high- 
altitude animals will then be available for study by 
any biologists who may be interested. Correlated stud- 
ies are also being undertaken with respect to repro- 
ductivity and the sex cycle in the native wild rodents. 
Investigation of the role of myoglobin in the process 
of acclimatization to hypoxia is being carried out on 
some of the laboratory animals at the present time. 

Another significant problem being investigated at 
the Mount Bareroft Station is that of long-term bulk 
food storage. The keeping qualities of rations stored 
in a cold, low-oxygen environment are being compared 
with the preservation of those stored in the warmer, 
high-oxygen environment near sea level. 

The foregoing investigations are mentioned as ex- 
amples of the type of problem for the study of which 
the White Mountain Station is suitable. It should be 
noted, moreover, that the entire area offers unique 
opportunities for field work in ecology and related 
branches of biology. Within an hour’s drive from the 
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Crooked Creek Laboratory one ean reach elevations 
of 4000-13,000 feet and temperatures ranging from 
freezing to well over 100° F. 

It is the intention of the supporting agencies, as well 
as of the University of California, that the facilities 
of the White Mountain High Altitude Station be made 
available to all interested scientists equally, whatever 
their university or governmental affiliation. Indoor lab- 
oratory space is limited at present to approximately 
1000 square feet at each of the two substations, al- 
though it is possible that more space could be secured 
in the future if warranted by demand. Aside from 
power, water, and heat, the installation has at its dis- 
posal very little in the way of laboratory facilities, 
although as a matter of policy it is intended to build 
up as rapidly as possible a backlog of standard pieces 
of apparatus, such as balances, ovens, ete., which ean 
be used by visiting investigators. In the meantime, 
anyone intending to work at White Mountain should 
bring his equipment with him. 


Since the basic maintenance is being provided by 
the three agencies initially referred to, and since there 
is no other source of operating income, it seems legiti- 
mate to charge each active investigator approximately 
$5.00 per day, plus power and special services at cost. 

The White Mountain area is isolated and remote 
from any large centers of population. The living 
quarters at both Crooked Creek and Mount Barcroft 
are comfortable and are available without extra charge 
to unattached men living at the station. Current funds, 
however, are not sufficient for the construction of the 
new buildings that will be necessary for the housing 
of families. Visitors and investigators, therefore, who 
wish to bring their families should plan to establish 
them at a hotel or auto-court in the Owens Valley or 
provide a trailer that can be brought to the station. 
Details will be furnished by the authors upon request. 


Reference 


1. Roperts, W. O., and Trorrer, D. Special report under 
USAF Contract W19-122ac-17 (Jan. 25, 1950). 


Eugene Curtis Auchter: 1889-1952 


Frederick D. Richey 


Agricultural Experiment Station, Knoxville, Tennessee 


HE DEATH OF Evcene Curtis AvCHTER 

on July 8, 1952, in Honolulu, brought to a 

close a long and productive career as an in- 

spiring teacher, an able researcher, and a 
capable administrator in a broad field of plant sei- 
ence. At the time of his death, he was consulting sci- 
entist to the Pineapple Research Institute of Hawaii, 
of which he had been president and director from 1945 
until May 31 of this year, when continuing illness 
forced his retirement. 

Dr. Auchter was born in Elmgrove, New York, 
September 14, 1889. He spent his boyhood working 
there on the family farms, which produced a large 
variety of fruits, vegetables, and flowers for the mar- 
ket. In this way he gained an extensive and intimate 
knowledge of practical horticulture in all its many 
branches even before he went to Cornell University, 
where he received a B.S.A. degree in 1912, an M.S. 
in 1918, and a Ph.D. in plant physiology in 1923. His 
formal education was combined with teaching and re- 
search, for in 1911 he was appointed assistant pomolo- 
gist at Cornell, and from 1914 to 1918 he held various 
positions in the Department of Horticulture at the 
University of West Virginia. From there he went to 
the University of Maryland in 1918 as head of its 
Department of Horticulture and as horticulturist of 
the Agricultural Experiment Station. 

His next ten years were highly productive. He led 
and conducted research and experimentation in several 
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fields of plant science, with emphasis usually on the 
underlying principles of plant physiology and _ bio- 
chemistry, but never overlooking the importance of 
continued advances in practical horticulture. He 
brought the university’s graduate study in horticul- 
ture to an ever higher level of development by his 
constant emphasis on those same basic sciences that 
he stressed in his own research. Thus, no graduate 
student in his department majored in “horticulture,” 
but in plant physiology, biochemistry, or plant pa- 
thology, commonly with a minor in one of the other 
two fields. In addition to many scientifie papers, it 
was during this period, too, that he wrote (with H. 
B. Knapp) two books published in 1929: Orchard and 
Small Fruit Culture and Growing Tree and Small 
Fruit. Both of these are still standard texts. 

He was brought to the Bureau of Plant Industry 
in 1928 to consolidate the various offices then eon- 
ducting research on fruits and vegetables into a Divi- 
sion of Horticultural Crops and Diseases. In 1935 he 
was made assistant chief of the bureau and in 1938 
he became chief. While with the bureau he continued 
to stress fundamental research and was active in 
initiating some of the special investigations dealing 
with length-of-day response, the plant hormones that 
were then coming into notice, and similar studies. He 
was active also in the organization of the Northeast 
Pasture Laboratory at State College, Pennsylvania; 
the Soybean Regional Laboratory at the University 
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of Illinois; the Salinity Laboratory at Riverside, Cali- 
fornia; and the Plant, Soil and Nutrition Laboratory 
at Ithaca, New York. The interrelationship of soils 
with plant nutrition and with animal and human 
nutrition became a subject of special interest, and he 
gave an outstanding paper emphasizing the possi- 
bilities of research in this field at the annual meet- 
ing of the AAAS at Richmond, Virginia, in 1938. 
In 1942 he was appointed the first administrator of 
the Agricultural Research Administration, which he 
had the responsibility of organizing. This was a diffi- 
cult and bold venture that united many diverse re- 
search activities, and it required an imaginative grasp 
of the ends in view, plus patient diplomacy in achiev- 
ing them. He held this position until 1945, when he 
became director and president of the Pineapple Re- 
search Institute of Hawaii. 

The Plant Industry Station at Beltsville, Maryland, 
is a monument to Dr. Auchter’s administrative ability 
and to his vision and drive. What if there had been 
no Beltsville? Let us look back: Arlington Farm was 
doomed, the West Wing and most of the quarters of 
the bureau in the South Building were likely to be 
taken any day, and nowhere were there specific plans 
for a continuation of the bureau as an entity. More- 
over, we were at war, with all the difficulties which 
that entailed in the procurement of materials and 
labor for construction. Nor was there any appropri- 
ation to expand Beltsville, and the very name was 
anathema to many of the members of the Congress. 
Without the knowledge or prior approval of the See- 
retary of Agriculture or other officials, Gene Auchter 
alone, working through a friendly senator since re- 
tired, got the necessary appropriation. Even earlier, 
steps were under way to acquire the property needed, 
and the entire project had been formulated in his 
mind. It was a privilege to stand on one of the high 
points in the building area and have Dr. Auchter 
paint a word picture of just what was to go where. 
It was also a privilege to hear him dissuade Army 
officials from demolishing the greenhouses at Arling- 
ton until other facilities were available. 

Dr. Auchter belonged to many scientific and pro- 
fessional societies. He was an honorary fellow of the 
Royal Horticultural Society of London, a fellow of 
the AAAS, and a member of the American Society of 
Horticultural Seience (president, 1926), American 
Society of Plant Physiologists, American Phytopatho- 
logical Society, American Genetics Association, Wash- 


ington Academy of Sciences, Botanical Society of 
Washington, Botanical Society of Hawaii, Hawaiian 
Academy of Science (president, 1950), Sigma Xi, 
Alpha Zeta, and Phi Kappa Phi. He was an officer 
of and devoted much time to the activities of the 
Pacific Seience Council and was a member of the 
Cosmos Club (Washington, D. C.). 

With all these varied activities and accomplishments 
in his profession. Gene Auchter, as he was known to 
hundreds of friends, was first of all human, and he 
thoroughly enjoyed life. While at college, he earned 
part of his expenses as a semiprofessional baseball 
pitcher. A broken finger ended any possible dream of 
making a career of baseball, but it did not end his 
interest in the game and in those who played it. About 
1936 he rode from Washington to New York with 
the New York Yankees and ate dinner at the table 
at which Lefty Gomez sat. His enjoyment was like 
that of a fourteen-year-old. For days much of his eon- 
versation was about the talk he had overheard, par- 
ticularly of the many different ways Gomez had tried 
to put an end to a current pitehing slump. In later 
life, time did not permit Dr. Auchter to engage in 
hunting and fishing, but he retained a sincere interest 
in these pursuits. 

Few, if any, of his intimate friends knew how many 
graduate students he had helped finance to a final de- 
gree. It was heartening, however, to see the pleasure 
he derived from the knowledge of having helped, when 
one of his “boys” made good—as most of them did. 
Always throughout his career he had a keen eye for 
promising young scientists and liked to encourage 
them. Perhaps this was one of the secrets of his sue- 
cess. Again, as an officer in Phi Kappa Phi, he de- 
voted time to careful inquiry as to the justification for 
certain new chapters and to preparations for, and in- 
stallations of, new chapters when this fell to his lot. 
Indeed, there seemed to be no end to the vitality and 
drive that permitted him to enjoy life in all its rami- 
fications. 

Dr. Auchter was awarded the Wilder Medal by the 
American Pomologieal Society in 1952 for outstand- 
ing achievements in horticultural science. We can con- 
clude in no better way than to quote the formal cita- 
tion inseribed on this medal: 

“Scientist, educator, administrator, leader in horti- 
culture, through whose vision and devotion opportuni- 
ties have been provided for substantial advancement 
in horticultural research of great benefit to society.” 


December 26, 1952 
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News and Notes 


Foreign Policy Association, Inc. He sueceeds Brooks 
Emeny, who resigned in November, but who remains 
as a member of the board. 


Scientists in the News 


Justin M. Andrews has been appointed assistant 
surgeon general and associate chief of the Bureau of 
State Services of the U. 8S. Public Health Service. Dr. 
Andrews, who is chief of the service’s Communicable 
Disease Center in Atlanta, Ga., will be replaced by 
Theodore J. Bauer, now chief of the Division of 
Venereal Disease, in Washington, D. C. 


J. H. Bruun has joined Hooker Electrochemical 
Company as director of research. Dr. Bruun had been 
with General Aniline and Film Corporation for ten 
years. 


Lewis M. Clement, of the Crosley Division, AVCO 
Manufacturing Corporation, has been appointed 
chairman of the recently formed Advisory Group on 
Reliability of Electronic Equipment, Research and 
Development Board. Henry Randall has been named 
executive director of the RDB Committee on Elee- 
tronics, of which he has been acting executive director. 


S. Douglas Cornell has been appointed executive 
officer of the National Academy of Sciences—National 
Research Council. Dr. Cornell, who assumed his duties 
on Nov. 20, has been director of the RDB Planning 
Division. 


Gustave J. Dammin, chairman of the Pathology De- 
partment of Washington University Medical School 
and pathologist-in-chief of Barnes Hospital, St. Louis, 
will take up new duties this month as professor of 
pathology in the Harvard Medical School and path- 
ologist-in-chief of Peter Bent Brigham Hospital. He 
succeeds Clinton Van Zandt Hawn, who has resigned 
for reasons of health. 


Howard S. Gay, chief of engineering planning, 
North Atlantic Division of the Army Corps of Engi- 
neers, has resigned after 46 years of professional 
service. He planned such projects as the St. Lawrence 
Seaway, the Austin (Tex.) Dam, and the electrifica- 
tion of St. Croix in the Virgin Islands. 


Thomas H. Hunter, associate dean of Washington 
University School of Medicine, has been named dean 
of the University of Virginia School of Medicine, to 
sueceed Vernon W. Lippard, who will become dean of 
medicine at Yale. Dr. Hunter will take up his new 
position Feb, 1. 


Under an international exchange program, a 
Swedish research engineer, Pelle Isberg, has replaced 
Arthur Waltner, associate professor of physics, at 
North Carolina State College. Dr. Waltner has as- 
sumed Professor Isberg’s duties in Sweden for a year. 
Before joining the State College staff, Dr. Isherg was 
with the Swedish Atomie Energy Company. 


John W. Nason, former president of Swarthmore 
College, has resigned to become president of the 


702 


Jerome S. Peterson, of New York City, has been 
made director of the Division of Public Health Serv- 
ices at the Geneva headquarters of WHO. Since 1949 
Dr. Peterson has directed health services for Palestine 
refugees in Lebanon, Syria, Jordan, the Gaza area, 
and Israel. 


John D. Rockefeller 3d has been elected chairman of 
the board of the Rockefeller Foundation. He succeeds 
John Foster Dulles, who resigned following his ap- 
pointment as Secretary of State. 


H. N. Rydon, who has been appointed to the chair 
of chemistry at the Manchester College of Tech- 
nology, sueceeds J. Kenner, who has been made emeri- 
tus professor. Dr. Rydon was a member of the 
scientific staff of the Medical Research Council Unit 
for Bacterial Chemistry, working at the Lister In- 
stitute. In 1947, however, he returned to academic 
work as reader in organie chemistry at Birkbeck 
College, University of London; in 1949 he became 
assistant professor and reader in organie chemistry 
at the Imperial College, where he has been respon- 
sible for the organization and general supervision 
of the advanced practical exercises in organic chem- 
istry forming part of the new undergraduate course 
of study. 


Thorndike Saville has left for London as head of a 
group from the U. 8. that will present the views of 
this country on “Engineering Education” at a confer- 
ence sponsored by the engineering societies of Western 

jurope and the United States. 


D. B. Steinman has been elected president of the 
New York Academy of Sciences to succeed George B. 
Pegram. Dr. Steinman is a life fellow of the academy 
and was one of the founders of its Section on Mathe- 
maties and Engineering. 


Conrad Van Hyning has been appointed executive 
director of the American Social Hygiene Association. 
He was formerly general director of the National 
Travelers Aid Association. 


Nils Y. Wessell, vice president of Tufts College, has 
been named acting president to fill the vacancy caused 
by the resignation of Leonard Carmichael, who will 
become head of the Smithsonian Institution. 


Carl J. Wiggers, head of the Department of Physi- 
ology at the School of Medicine of Western Reserve 
University, will retire next June after 35 years of 
service. He will devote full time to editing the new 
journal Circulation Research, a bimonthly publica- 
tion of the American Heart Association. The first issue 
of the journal will appear in January. 
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Education 


The University of Chicago will compile an inventory 
of knowledge in the field of economie development 
with a $35,000 grant received from the Ford Founda- 
tion. Bert Hoselitz, associate professor of social sci- 
ences and director of the university’s Research Center 
on Economie Development and Cultural Change, will 
be in charge of the project. 


The following faculty changes have been made at 
the University of North Carolina: A. Price Heusner, 
of Boston University Medical School, was named 
professor of neurosurgery; David Davis, of the Medi- 
eal College of Georgia, was named professor of 
anesthesiology and director of the anesthesiological 
service in Memorial Hospital. Appointed to assistant 
professorships were Charles E. Flowers, Jr., of the 
State University of New York College of Medicine; 
William P. Sprunt ITI, of Harvard Medical School; 
and Alberta Margaret Beat, of the University of 
Washington School of Dentistry. Bernard G. Green- 
berg was made professor and head of the Depart- 
ment of Biostatistics in the School of Publie Health, 
and Wasily Hoeffding was made associate professor. 
Reuben Hill, professor of sociology, was granted a 
year’s leave of absence to serve as director of family 
life research and visiting professor in the University 
of Puerto Rico. Jack H. Brown, assistant professor 
of physiology, resigned as of Nov. 15. 


The University of Wisconsin McArdle Memorial 
Laboratory for Cancer Research now offers a course 
of study and research leading to the Ph.D. degree. 
Major emphasis will be on biochemistry. Adequate 
training in chemistry is stressed as a prerequisite. 
Applications for research assistantships must be 
received prior to Mar. 15 or June 15 for work start- 
ing on July 1 or Sept. 1, respectively. Full informa- 
tion may be obtained from H. P. Rusch, of the labo- 
ratory. 


Grants and Fellowships 


The Ford Foundation Board on Overseas Training 
and Research, 575 Madison Ave., New York 22, is 
offering a number of foreign study and research 
grants to U. S. citizens under 35 who wish to begin 
or to continue study or research concerning Asia, or 
the Near and Middle East. Applications must be re- 
turned before Jan. 31. 


Applications for the Daniel and Florence Guggen- 
heim Foundation Jet Propulsion Fellowships for grad- 
uate study in rocket and jet propulsion engineer- 
ing are now being accepted. Training will be given 
at Princeton University and California Institute of 
Technology. Full information may be obtained from 
the foundation, 120 Broadway, New York 5. Mar. i 
is the deadline for receipt of applications. 


Bryn Mawr College has established the Helen 
Schaeffer Huff Memorial Research Fellowship, which 
will carry a stipend of $3200. Women who hold a 
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doctor’s degree and who wish to do research in 
physies or chemistry should apply to the dean before 
Mar. 15. 


The New York Zoological Society has grants-in-aid 
available for the summer research program at its 
Jackson Hole Research Station. The program will in- 
clude studies in eeology, animal behavior, and land 
management and related fields. For application blanks 
and further information address the director, Jackson 
Hole Research Station, Moran, Wyo. 


In the Laboratories 


Aluminum Company of America has announced 
plans to build a $3,000,000 plant in the Lancaster 
(Pa.) area for the fabrication of aluminum screw ma- 
chine products, fasteners, rivets, and nails. Construe- 
tion will require 12 to 15 months. ALCOA recently 
opened a $45,000,000 smelting works near Wenatchee, 
Wash., which is expected to be in full operation early 
in 1953. 


Cornerstone for the new Henry W. and Albert A. 
Berg Institute for Experimental Physiology, Surgery 
and Pathology at the New York University—Bellevue 
Medical Center was laid on Dee. 3. As part of the 
ceremony, a check for $500,000 for construction of 
the institute was presented by a representative of the 
estate of the late Albert A. Berg. The institute is 
named for Dr. Berg and his elder brother. 


Buffalo Electro-Chemical Co., Inc., has elected 
Max E. Bretschger president to fill the vacaney 
created by the death of Charles A. Buerk. Frederick 
A. Gilbert, former manager of BECCO’s Vancouver 
plant, was elected vice president. 


Dewey & Almy Chemical Company will install 
Hugh 8S. Ferguson as president on Jan. 1 when 
Bradley Dewey, president since the company’s found- 
ing in 1919, retires. Mr. Ferguson has been with 
D*& A 28 years and has been executive vice president 
since 1948. 


A new Fatigue Testing Laboratory, recently opened 
by Lord Woolton at the Engineering Research Sta- 
tion, Abington, near Cambridge, England, will earry 
on fatigue testing of welded structural components, 
an important part of the work of the British Weld- 
ing Research Association. The new laboratory is of 
technical interest in itself, since it is the first building 
to be erected for which the plastic design method, 
originated by J. F. Baker, has been applied. In 
parallel with the full program of fatigue testing at 
present being carried out by the laboratory staff, 
studies are being made of the mechanies of crack 
propagation, the phenomenon that is fundamental to 
brittle and fatigue structural failures. 


Harvey Laboratories, manufacturing chemists, have 
moved to new, larger quarters at 510° Germantown 
Ave., Philadelphia. 
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Meetings and Elections 


The American Chemical Society Division of Agricul- 
tural and Food Chemistry has elected Arthur N. 
Prater chairman, succeeding Asger F. Langlykke. C. 
S. Boruff was chosen chairman-elect, and D. M. Doty 
was named secretary-treasurer. The Division of In- 
dustrial and Engineering Chemistry has elected J. 
Henry Rushton chairman to succeed Melvin C. Mol- 
stad. C. J. Krister is chairman-elect, and Edmond L. 
d’Ouville was elected secretary-treasurer. Other elec- 
tions include that of Arthur K. Doolittle to the chair- 
manship of the Division of Paint, Plasties and Print- 
ing Inks Chemistry to succeed Francis Scofield, and 
Albert C. Zettlemoyer as vice-chairman. John K. Wise 
was named chairman-elect, and C. F. Brown secretary- 
treasurer. The Division of Rubber Chemistry elected 
Seward G. Byam chairman, succeeding Waldo L. 
Semon, and re-elected Charles R. Haynes and Amos 
W. Oakleaf secretary and treasurer, respectively. 
James C. Walton was named vice-chairman. 


The American Institute of Chemical Engineers has 
elected William T. Nichols president for 1953. Dr. 
Nichols is director, General Engineering Department, 
Monsanto Chemical Co. Chalmer G. Kirkbride, of 
Houdry Process Corporation, was elected vice presi- 
dent, and Stephen L. Tyler and C. R. DeLong were 
re-elected executive secretary and treasurer, respec- 
tively. J. Henry Rushton, of Illinois Institute of 
Technology, received the William H. Walker Award 
of the institute in recognition of his “excellent publi- 
cation record over the years in the fields of equipment 
design, mechanical mixing, and engineering educa- 
tion.” Thomas Baron, of Shell Development Company, 
and Uloyd G. Alexander, of Oak Ridge National 
Laboratory, received the 1952 Junior Award, given 
annually for outstanding contributions to the litera- 
ture of chemical engineering. 


The American Institute of Mining and Metallurgical 
Engineers has elected Andrew Fletcher president to 
succeed Michael L. Haider. Mr. Fletcher, president 
of the St. Joseph Lead Company, will take office in 
February. Leo F. Reinartz was named president- 
elect. New vice presidents elected were L. E. Elkins 
and A. B. Kinzel. 


Personnel from industrial concerns, universities, 
hospitals, and government laboratories using x-ray 
and radioisotopes in the area have formed the Cin- 
cinnati Radiation Society, of which the following are 
serving as officers for 1952-53: chairman, Eugene 
L. Saenger; vice chairman, Leonard E. Rasmussen; 
secretary, Robert G. Gallagher; treasurer, Mitchell 
R. Zavon. 


The International Commission on Zoological Nomen- 
clature has elected James C. Bradley, professor emeri- 
tus of entomology, Cornell University, president to 
succeed the late James Lee Peters. Dr. Bradley has 
been one of the U. S. representatives on the commis- 
sion since 1944, 
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An International Symposium on Neurosecreticn is 
to be held at the Stazione Zoologica, Naples, in May. 
Special emphasis will be on the physicochemical 
properties of neurosecretion, passage of neurosecre- 
tions along the nerve fibers, and their hormonal ac- 
tivities in different groups of vertebrates and inverte- 
brates. Further details may be obtained from P. 
Dohrn, of the Stazione Zoologica. 


The Lancaster Branch, AAAS, will present Ray F. 
Dawson, of Columbia University, in a lecture on 
“Some Vantage Points in Modern Botanical Research” 
Jan. 8; Arthur A. Allen, of Cornell University, on 
“The Bird’s World and the Bird’s Year,” Feb. 6; and 
Wilton M. Krogman, of the University of Pennsyl- 
vania, on “The Record of Life and Death in the 
Bones,” Mar. 5. Hubert Wilkins spoke at the Nov. 6 
meeting, and Willy Ley on Dee. 4. 


Operations Research Society of America, formed 
earlier this year, held its first national meeting at the 
National Bureau of Standards Nov. 17-18. Among 
the subjects discussed were the Monte Carlo method; 
waiting times, supply lines, and fluctuation theory; 
selection of the proper criterion against which to 
weigh the value of alternative methods; aireraft 
maintenance; and operations research in industry and 
agriculture. Philip M. Morse, of MIT, is first Opera- 
tions Research president. 


The Society of Rheology held its annual meeting at 
the Franklin Institute in October. The Bingham 
Medal, established in honor of the society’s founder, 
the late E. C. Bingham, of Lafayette College, was 
awarded to A. L. Nadai of Budapest, for his outstand- 
ing work on the elasticity, plasticity, and flow proper- 
ties of metals. Dr. Nadai has recently come to this 
country from the University of Géttingen and has 
taken a post at Westinghouse Electric Corporation, 
Pittsburgh, as consulting mechanical engineer. 


Under the sponsorship of Southwest Research Insti- 
tute, a two-day regional symposium on architectural 
acousties will be held in San Antonio Jan, 15-16. 
C. A. Culver, senior ph*sicist at Southwest Research, 
is in charge of arrangements. 


The Tennessee Academy of Science, at its 62nd meet- 
ing, elected the following officers: president, A. J. 
Sharp; vice president, M. S. McCay; secretary, Isabel 
H. Tipton; and treasurer, J. W. White. Don Miller, 
of Nashville, and Jennifer Tipton, of Knoxville, were 
recommended for AAAS awards for the best papers 
presented in the Junior Academy meeting. 


United States Steel Corporation has elected Clifford 
F. Hood president to succeed Benjamin F. Fairless. 
Harvey B. Jordan, now president of American Steel 
and Wire, was elected executive vice president, and 
Howard E. Isham was elected vice president and 
treasurer to sueceed Max D. Howell, who has retired 
to assume new duties as executive director of the 
American Iron and Steel Institute. 
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Technical Papers 


Infrared Spectra of Pneumococcal 
Polysaccharides* 


Heber J. R. Stevenson and Seymour Levine 


Environmental Health Center, 
Public Health Service, Cincinnati, Obio 


It has been demonstrated that dried films of bac- 
teria of various genera, species, and even types have 
characteristic infrared absorption spectra (/). In an 
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Fic. 1. Infrared spectra of pneumococcal polysaccharides. 
Types I, II, IV, and XIV were obtained from Dr. Brown and 
Types VII, VIII, XVIII, and XIX from Dr. Palmer. 


2 We are indebted to Rachel Brown, of the New York State 
Department of Health, and to John W. Palmer, of E. R. 
Squibb & Sons, for the polysaccharides used in this study. 
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effort to correlate the spectral differences with cyto- 
chemical structures, we have reported studies of the 
spectra of various extracts of bacteria, as well as the 
effect of the whole cell spectrum of certain extraction 
procedures (2). 

Spectra of purified pneumococcal polysaccharides 
appear to be of sufficient interest to warrant a pre- 
liminary report. These substances are of especial in- 
terest since they determine the serological type speci- 
ficity of the whole cell and have been reasonably well 
characterized as to chemical structure. 

Samples of the polysaccharides were prepared by 
evaporating aqueous solutions to dryness on the sur- 
face of silver chloride plates. By constructing a holder 
for very small silver chloride plates to be used in the 
microcell adapter of the Perkin-Elmer double-beam 
recording spectrophotometer, satisfactory spectra were 
obtained from 0.4 mg. A somewhat thinner film was 
useful to bring out more detail between 8.5 and 10 u 
where the absorption is very strong. The spectrum 
from 2 to 15 u ean be automatically recorded in 40 min. 

The spectra of some of the pneumococcal polysac- 
charides are shown in Fig. 1. The spectra of Types I, 


334567890 
WAVELENGTH IN MICRONS 


Fic. 2. Infrared spectra of Type III pneumococcal poly- 

saccharides obtained from Dr. Palmer (upper spectrum) and 
Dr. Brown (lower spectrum). 
IV, VII, XIV, XVIII, and XIX are quite distinctive 
and easily identified. On the other hand, the spectra 
of Types II, III, and VIII are similar, although defi- 
nitely distinguishable. These spectral relationships are 
in accord with the analytical data reported in the 
literaiure (3) which indicate that Types II, IIT, and 
VIII are chemically similar in having a low content 
of nitrogen, phosphorus, and acetyl groups and in 
giving positive tests for glucose and uronic acid. 

Spectra of two samples of Type III polysaccharide 
obtained from different sources and prepared by dif- 
ferent methods are shown in Fig. 2. Small differences 
are present, but these are of a lesser order of magni- 
tude than the differences between Type IIT and any 
other type. 

These preliminary results indicate some of the uses 
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of infrared spectrophotometry in immunochemistry : 
(1) It affords a single, rapid physical test, requiring 
a small sample of the purified material, which permits 
the identification of the type-specific polysaccharides. 
(2) By comparison with standard samples, it may be 
used as a criterion of purity. (3) Comparison of the 
spectra of different types provides information on 
chemical structure and relationships. 

A more complete report on this work will be pub- 
lished elsewhere. 
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The Occurrence of Lymphocytes 
with Bilobed Nuclei in 
Cyclotron Personnel* 


M. Ingram, M. Adains, L. Coonan, J. Jespersen, 
G. Nielsen, D. Piatt, and G. Yettewich? 
Department of Radiation Biology, 

School of Medicine and Dentistry, 

University of Rochester, and Medical Division, 

Atomic Energy Project, Rochester, New York 


A preliminary report of observations on the blood 
of cyclotron workers at the 130” eyelotron at the Uni- 
versity of Rochester called attention to an increased 
incidence of lymphocytes with bilobed nuclei in eyclo- 
tron personnel during the early period of operation 
of the cyclotron (2). It has recently been possible to 
review the data representing the period extending 
from 1948, when the initial erew was being formally 
assembled, through 1951. This review is the subject 
of the present report. Interest in this subject has been 
sustained by experimental confirmation of the rela- 
tionship between an increased number of lymphocytes 
with bilobed nuclei and exposure to very small 
amounts of radiation from the cyclotron (2). 

Hematological monitoring was instituted as a part 
of the health program for cyclotron personnel in July 
1948. The institution of this program prior to the 
completion of the cyclotron presented a distinct ad- 
vantage in evaluating the significance of subsequent 
observations since it permits quantitative comparison 
of data for the same individuals collected during the 
control and working periods, as well as comparison 
of control data for various groups of workers. 
Throughout the period of cyclotron operation all new 
employees have had duplicate or triplicate blood 
studies within 7-10 days after hire, and this has re- 
sulted in an ever-expatiding body of control data. In 


1 This paper is based on work performed under contract 
with the U. 8. Atomic Energy Commission at the University 
of Rochester Atomic Energy Project, Rochester, N. Y. 

*The authors wish to express their appreciation for the 
unusually generous cooperation of 8. W. Barnes, and the 
entire cyclotron crew in carrying out the studies on which 
this report is based. 
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most instances, RBC and WBC counts have been done 
in duplicate, and differential leukocyte counts are 
based upon examination of 200 leukocytes on’ a 
Wright’s stained smear. Hemoglobin determinations 
and platelet counts were done by standard procedures. 
Throughout the program, particular emphasis has 
been placed on the cytology of peripheral blood. The 
basie procedure has been extensive study of good 
coverslip blood smears of capillary blood. Peroxidase 
staining was introduced as a routine procedure after 
the first few cells which appeared to be binucleate 
lymphocytes were noted. Peroxidase-stained smears 
are examined from edge to edge, the leukocytes in all 
good areas counted, and the number and position of 
all lymphocytes with bilobed nuclei noted. Each cell 
is subsequently “edited” by the entire group concerned 
with this study in order to verify the classification. 
Currently three pairs of peroxidase-stained smears 
(approximately 8000 leukocytes) are examined for 
each new employee. 

In addition ‘to hematological studies, a complete 
medical history, as well as the results of physical ex- 
aminations, is recorded in considerable detail for each 
individual at the time of hire. A cordial relationship 
between the cyclotron personnel and the Health Ser- 
vice group facilitated evaluation of the general health 
of the various individuals during the period covered 
in this report. 

The first evidence of an increased incidence of the 
abnormal lymphocytes in cyclotron workers was pro- 
vided by two incidents which occurred during the early 
days of cyclotron operation. In the first, four physi- 
cists were in the cyclotron building when the man at 
the control panel made certain adjustments that re- 
sulted in the possibility that the physicists might have 
had some slight exposure to the beam.’ Blood studies 
were done daily on these four men during the follow- 
ing two weeks and, for the first time in our experi- 
ence, the presence of several lymphocytes with bilobed 
nuclei was noted. 

Shortly after this, construction of an earth and 
concrete dike between the cyclotron building and the 
cyclotron laboratory was begun. This was nearing 
completion in March 1949, when the second incident 
occurred. Whiie the cyclotron was running, two ma- 
chinists started out the back door of the shop in the 
laboratory building toward the building housing the 
cyclotron. The men had reached the far end of the 
dike about 50 feet from the cyclotron building before 
they realized their mistake and hastily retraced their 
steps. It was estimated that they were outside the 
shop only a few minutes. 

The two men developed slight, transient leukopenia 
during the week following exposure, and showed a 
definite increase in lymphocytes with bilobed nuclei 
for about three weeks after exposure. Seven control 


® Both incidents occurred prior to the installation of the 
various mechanical safety devices which have long since made 
it virtually impossible for anyone to be in the cyclotron build- 
ing or the fenced-in cyclotron area while the cyclotron is 
running. 
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smears (approx 12,000 leukocytes) from the two men 
before the incident contained no lymphocytes with 
bilobed nuclei. By contrast, 11 of 40 smears (28%) 
pulled during the first 3 post-exposure weeks were 
positive for binucleate lymphocytes, the incidence in 
terms of leukocytes being 18/48,000, or roughly 0.4 
lymphocytes with bilobed nuclei/1000 leukocytes, or 
1.1/1000 lymphoeytes (cf. Fig. 1). At the time of the 


of leukocytes examined during the interval under con- 
sideration by the average percentage of lymphocytes 
found on routine differential counts during that inter- 
val. The control data represent the incidence of the 
unusual lymphocytes in the initial studies of new 
individuals. 

It will be noted that a definite increase of lympho- 
eytes with bilobed nuclei occurred in the group as a 
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F16. 1. Incidence of lymphocytes with bilobed nuclei in cyclotron personnel. 


incident the men were not wearing badges, a cireum- 
stance typical of situations in which biological moni- 
toring is highly desirable. Largely as a result of these 
two incidents it was decided to review complete blood 
smears of the entire group, with the idea of obtaining 
additional information relative to the possible sig- 
nificance of lymphocytes with bilobed nuclei as indi- 
eators of radiation exposure. 

The results of the completed survey are shown in 
Fig. 1. The incidence of binucleate lymphocytes is 
presented as (1) the incidence of positive smears 
(smears which contains one or more of these cells), 
(2) the number of binucleate lymphocytes/1000 leu- 
kocytes examined, and (3) the number of binucleate 
lymphocytes /1000 lymphocytes examined. Since it was 
considerably more expedient to keep track of the 
number of leukocytes rather than the differential 
count on an entire peroxidase-stained smear, the num- 
ber of binucleate lymphocytes /1000 lymphocytes is 
based on an approximation of the number of lympho- 
cytes examined, arrived at by multiplying the number 
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whole during the early periods of cyclotron operation. 
The maximum does not include the incidence in any 
of the personnel involved in the events mentioned 
above. Findings in these persons were excluded from 
the data on the group as a whole for a period of sev- 
eral months after each incident. Since the completion 
of the protective dike, the number of smears contain- 
ing one or more lymphocytes with bilobed nuclei has 
returned to a level about equal to that for the control 
group. The average leukocyte counts and absolute 
granulocyte and absolute lymphocyte counts for the 
group remained relatively stable throughout the 
period under consideration. 

Unusually high numbers of cells with double nuclei 
have been observed in several tissues following ex- 
posure to relatively small doses of ionizing radiation 
(3, 4) and it is not particularly surprising that ]ym- 
phoid tissue, which is known to be highly radiosensi- 
tive, should show a similar response. The findings pre- 
sented here are directed particularly to the attention 
of persons concerned with the prevention of radiation 
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injuries, because (1) the increased oceurrence of bi- 
nucleate lymphocytes appears to be related to ex- 
posure to exceptionally small amounts of radiation, 
and (2) lymphocytes may readily be obtained for ex- 
amination. Hence examination for the presence of 
these cells serves as a practicable and sensitive ad- 
junet to physical monitoring when circumstances in- 
dicate the desirability of biological monitoring. 

Observation of an oceasional lymphocyte of this 
type in irradiated animals and man has been reported 
by other investigators (5, 6). Quantitative estimates 
of pre- and post-exposure incidence, however, had not 
been made in these instances; hence it has not been 
possible to evaluate the significance of radiation ex- 
posure as regards the appearance of the cells. Un- 
published reports suggest, however, that the cells are 
observed not uncommonly in radiation workers in 
other institutions—specifically in a “hazard group” at 
Los Alamos (7) and among luminizers in England 
(8). In both eases, exposure has apparently been kept 
below the eurrent tolerance level. 

It is likely that the inereased incidence of lympho- 
cytes with bilobed nuclei in the blood of eyclotron 
personnel during the early days of cyclotron opera- 
tion actually indicates exposure to very small amounts 
of radiation, although physical monitoring at that 
time did not identify the nature and extent of ex- 
posure, and in fact has consistently indicated that ex- 
posure is well below tolerance. The supposition that 
the increased incidence of binucleate lymphocytes rep- 
resents an effect of irradiation is supported by pre- 
viously published experimental results (2) in which 
dogs, after a long control period, were exposed three 
times, 30 min each time, in positions approximating 
those reached by the two machinists deseribed above. 
After each exposure there was a marked increase of 
lymphocytes with bilobed nuclei, followed by a grad- 
ual return to approximately normal levels during the 
period of approximately 2 months between exposures. 

Lymphoeytes with bilobed nuclei may appear in 
increased numbers in conditions other than exposure 
to ionizing radiation, as, for example, in infectious 
processes and in leukemia. The oceurrence of an ocea- 
sional cell of this type in the controls may reflect the 
normal incidence of low-grade infections in the group 
as a whole. It should be mentioned that the general 
health of the group remained good throughout the 
period under consideration. In particular, there was 
no indication of an unusual number of infections to 
explain the observed increased incidence of lympho- 
eytes with bilobed nuclei during the first few months 
of cyclotron operation. 

Since the oecurrence of lymphocytes with bilobed 
nuclei remained low after completion of the protective 
dike, the detailed examination of peroxidase-stained 
smears is currently carried out only for new em- 
ployees or when there is some definite change in oper- 
ating procedure (e.g., reversal of the beam) or some 
question of personnel exposure. In such instances, the 
growing group of control observations and the indi- 
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vidual’s own control (new-hire) data are of great 
value. 
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A Quantitative Study of Folic Acid 
Requirements and Reversal of 
Aminopterin Inhibition in Drosophila»? 


Taylor Hinton 


Department of Zoology, 
University of California, Los Angeles 


Studies reported by Goldsmith et al. (1) regarding 
the response of Drosophila to folic acid antagonists 
made use of a medium for growing the larvae which 
contained live yeast. This precludes the collection of 
exact quantitative data. The present report is econ- 
cerned with results obtained (Table 1) with Dro- 
sophila reared on a chemically defined medium (2) 
and under aseptic conditions. With these last-named 
parameters controlled, the effect on growth of very 
precise amounts of a test substance can be deter- 
mined. 

Using the Oregon-R wild type strain of D. melano- 


TABLE 1 
Base medium 
(mg/ml) (gamma/ml) 
L-alanine 1.085 Biotin 0.020 
L-arginine 0.794 By 0.04 
L-aspartie acid 1.221 Ca-pantothenate 6.0 


L-cystine 0.480 Choline chloride 20.0 
L-glutamie acid 4.418 Pyridoxine 3.0 
Glycine 2.328 Riboflavin 2.4 
L-histidine 0.484 Thiamine 1.5 
L-hydroxyproline 0.384 Niacinamide 10.0 
L-isoleucine 1.260 
L-leucine 2.345 (mg/ml) 
L-lysine 1.337 MnSO,-4H,0 0.246 
L-methionine 0.339 MgS0O,-7H,O 0.0129 
L-phenylalanine 1.008 FeSO, 0.0128 
L-proline 1.682 KH,PO, 0.606 
DL-threonine 1.512 K.HPO, 0.606 
L-tryptophane 1.745 Thymine 0.004 
L-tyrosine 1.240 NaCl 0.0129 
L-valine 1.355 CaCl, 0.0129 
Sucrose 7.5 Agar 15.0 
Cholesterol 0.1 Ribonucleic acid 1.0 
Ergosterol 1.0 Tnosine 0.25 


1This investigation was supported by a grant-in-aid from 
the American Cancer Society upon recommendation of the 
Committee on Growth of the National Research Council. 

2G. W. Kidder, of Amherst College, kindly furnished the 
analogs used. 
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TABLE 2 
Two Dos&-RESPONSE TESTS TO PTEROYLGLUTAMIC ACID 


Original No. 


% Larvae to 


Av time in days % Pupae to 


PGA larvae pupate to pupation become adults 
#1 2 #1 2 #1 #2 #1 #2 
6000.00 15 19 80.0 100.0 10.7 10.4 100.0 100.0 
300.00 12 17 50.0 100.0 11.2 10.8 100.0 100.0 
150.00 12 17 58.3 94.1 11.0 10.9 100.0 100.0 
75.00 9 55.6 11.8 80.0 
30.00 13 8 46.2 100.0 11.7 11.6 33.3 75.0 
15.00 18 10 50.0 100.0 14.3 12.5 0.0 20.0 
7.50 15 10 20.0 60.0 14.3 13.5 33.3 0.0 
3.00 15 10 13.3 30.0 16.0 15.2 0.0 0.0 
0.75 16 18 0.0 0.0 -- — 0.0 0.0 
0.15 18 9 0.0 0.0 — — 0.0 0.0 
0.00 9 8 0.0 0.0 — — 0.0 0.0 
gaster, two dose-response tests to folie acid (pteroyl- TABLE 4 


glutamic acid, PGA) were carried out to determine the 
minimal and optimal amounts necessary for growth 
(Table 2). The minimal amount of PGA that will sup- 
port any development beyond the larval stage was 
determined to be between 1.5 and 3.0 milligamma /ml 
medium; the optimal was the highest concentration 
used (6000 milligamma/ml), but 30 milligamma/ml 
may be considered to give only slightly suboptimal 
development. 

A preliminary investigation was made of several 
of the analogs of PGA to determine their effective- 
ness in the replacement of PGA. Tests were run on 
synthetic folinie acid (citrovorum factor), teropterin 
(pteroyltriglutamie acid, PTGA), and aminopterin 
(4-aminopteroylglutamic acid). The first two were 
found to be capable of replacing PGA; the latter in- 
hibited development (Table 3). 

On the basis of molecular weight, amounts were 
used of PTGA and of the citrovorum factor compar- 
able to 75 milligamma/ml of PGA. At least in the 
amounts used, neither the citrovorum factor nor 
PTGA were quite as effective in fulfilling the growth 
requirements of Drosophila, using time to pupation 


TABLE 3 


ATTEMPTS TO REPLACE PTEROYLGLUTAMIC ACID 


Av % 
% time 
Original Larvae in days Pupae 
NO. to to 
larvae become 
pupate pupa- adults 
tion 
PGA 68 92.6 11.7 96.8 


(75 milligamma/m!1) 
GA 41 82.9 10.8 91.2 
(6000 milligamma /m]) 


Citrovorum 53 96.2 12.6 100.0 
(10 u/ml) 

PTGA 66 98.9 12.1 100.0 
(122 milligamma 

Aminopterin 19 0.0 _ 0.0 


(3 milligamma/m]) 


December 26, 1952 


AMINOPTERIN INHIBITION RELEASED BY VARIOUS 
AMOUNTS OF PGA 
(Aminopterin, 3 milligamma/ml) 


Av 
7/0 
PGA Original %o ved Pupae 
Larvae in days 
(milligamma, No. t ri to 
ml) larvae become 
pupate pupa- adults 
tion 
9,600.0 24 87.5 10.8 100.0 
8,200.0 25 96.0 10.9 87.5 
4,800.0 26 100.0 10.7 92.3 
2,880.0 28 85.7 10.9 100.0 
480.0 23 91.3 10.9 100.0 
144.0 26 92.3 11.3 95.8 
82.0 20 85.0 11.9 70.6 
14.4 24 0.0 — 0.0 


as the criterion, although the difference does not ap- 
pear to be significant. Higher concentrations of citro- 
vorum and PTGA were not tested. 

Since the substitution of aminopterin gave no 
growth, it was of interest to see if it actually inhibited 
or could not be utilized by the organism. Therefore, 
various concentrations of aminopterin were put into 
the medium in the presence of a slightly suboptimal 
concentration of PGA (30 milligamma/ml). All eon- 
centrations of aminopterin prevented development. 
Only the control with no aminopterin grew. The con- 
centrations of aminopterin tested were, in milli- 
gamma/ml: 3, 100, 300, 750, 1500, and 3000, with 
an average of 24.5 original larvae at each concentra- 
tion. It could therefore be concluded that the action 
of aminopterin is that of an antagonist to PGA. 

Studies were then made of the ability of PGA to 
release the inhibition caused by aminopterin. For this 
purpose, a small amount of aminopterin (3 milli- 
gamma/ml, shown to be inhibitory in the previous 
experiment) and increasing amounts of PGA were 
used. The results (Table 4) show that PGA is able 
to release the inhibition, in part, when it is present 
in a concentration as low as 82.0 milligamma/ml 
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TABLE 5 


INCREASING AMOUNTS OF AMINOPTERIN IN THE PRESENCE 
or 6000 MILLIGAMMA PGA/ML 


, Av 
Aminop- : % 
terin Original Pupae 
(milli- No Larvae in days to 
to to 
gamma/ larvae become 
ml) 
0 10 100.0 11.2 90.0 
3 21 100.0 11.0 100.0 
100 20 95.0 11.5 100.0 
1000 18 11.1 16.0 0.0 


and to release it completely at 480.0 milligamma/ml. 

This experiment showed that the inhibition caused 
by a small amount of aminopterin could be released 
by a slightly suboptimal amount of PGA. It was de- 
cided next to see how much aminopterin could be used 
without an inhibiting effect in the presence of an 
optimal amount of PGA. The results of these tests are 
presented in Table 5. 

The results presented in Table 5 show that amounts 
of aminopterin as high as 100 milligamma/ml ean be 
used without showing marked inhibition if the amount 
of PGA is also high. Even when 1000 milligamma of 
aminopterin /ml medium was used, complete inhibition 
was not achieved in the presence of 6000 milligamma 
PGA. 

An inhibition index ean be calculated which is quite 
consistent if one takes the concentration of inhibitor 
necessary to produce only half maximum growth 
(50% pupation), and obtains the ratio of it to the 
concentration of the metabolite used. In Table 4, it 
can be seen that 50% pupation occurs somewhere be- 
tween a concentration of PGA of 14.4 and 82.0 milli- 
gamma/ml when the concentration of aminopterin is 
3. Assuming that 50% pupation would oceur with 
roughly 35 milligamma/ml PGA, the ratio of inhibitor 
to metabolite would be 3/35, or 0.086. If the same 
treatment is given to the data in Table 5, the ratio 
is 500/6000, or 0.083. These two values are remark- 
ably close, indicating a constant relative inhibitive 
effect of aminopterin to the concentration of PGA. 

Using a chemically defined medium in the absence 
of microorganisms, the quantitative results are of a 
different order of magnitude. This is strikingly illus- 
trated by comparing the concentrations used by Gold- 
smith et al. (1) in a yeast medium with the concentra- 
tions found adequate in the present work on a syn- 
thetic medium. To obtain complete inhibition by 
aminopterin, the former workers had to use 75,000 
to 200,000 milligamma/ml, whereas in the present 
work, 3 milligamma/ml was shown to be completely 
inhibitory. Nevertheless, the two sets of data agree 
qualitatively. 
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Reversal of p-Aminobenzoic Acid Inhibition 
of Growth of Rickettsiae by p-Hydroxy- 
benzoic Acid in Agar-Slant 

Tissue Culture 


N. Takemori and M. Kitaoka 
National Institute of Health of Japan, Tokyo 


The rickettsiostatie action of p-aminobenzoie acid 
(PABA) was first observed in mice by Snyder, Maier, 
and Anderson (1) in 1942 and also in the chick em- 
bryo by Greiff, Pinkerton, and Moragues (2) in 1944. 
Independently, Takemori (3) found in 1944 (pub- 
lished in 1949) the inhibitory action of PABA on the 
growth of typhus rickettsiae in tissue culture. It was 
argued that “if the mode of action of PABA on 
typhus rickettsiae be similar to that of the action of 
the sulfonamides on sulfonamide-sensitive organisms, 
it is suggested that an ‘essential metabolite’ will be 
found for rickettsiae which reverses the inhibitory 
action of PABA on typhus rickettsiae and may be 
chemically related to PABA” (3). 

Following the announcement of p-hydroxybenzoic 
acid (POB) as a bacterial vitamin required by a mu- 
tant of Escherichia coli (4), the mechanism of inhi- 
bition of EF. coli by PABA was shown to depend on 
competition with POB (5). The competition between 
POB and PABA observed witk FE. coli has led to sim- 
ilar reversal studies with POB of the rickettsiostatic 
action of PABA in chick embryos and mice (6). 

In view of the rickettsiostatie action of PABA 
observed in tissue culture by Takemori (3), it has 
seemed desirable to investigate whether this action 
of PABA is also reversed in in vitro growth tests by 
POB. The present study shows that POB is able to 
reverse the rickettsiostatic action of PABA in agar- 
slant tissue culture. 

The Wilmington strain of murine typhus (Ricket- 
tsia typhi), Smith strain of Rocky Mountain spotted 
fever (R. rickettsii),) M.K. strain of rickettsialpox 
(R. akari),) Nine Mile strain of Q fever (Coziella 
burnetii), and 6BC strain of psittacosis virus? which 
were employed in these experiments have been main- 
tained on Zinsser’s agar-slant culture (7) with dark 
embryonic tissue. All these agents grew quite satis- 
factorily on this medium, and passages were made 
at 8—15-day intervals. 

The medium was prepared as described previously 
for the cultivation of rickettsiae and the viruses of 
lymphogranuloma venereum and tick-borne encepha- 
litis (8). A 3.5% agar solution is made in twice-dis- 
tilled water, dissolved at 15 psi for 15 min, cooled, 
and kept at about 55° C. To 75 ml of a double- 
strength Tyrode solution are added 50 ml of horse 
serum and 4 ml of a 0.04% solution of phenol red. 
This Tyrode-serum mixture is filtered through a Seitz 
filter, warmed to 55° C, and mixed with 75 ml of 3.5% 

1 Obtained through the courtesy of Rocky Mountain Labo- 


ratory, R. J. Huebner, H. R. Cox, and K. F. Meyer, respec- 
tively. 
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agar. The mixture is then poured into ordinary test 
tubes in 8-10 ml amounts. The tubes are slanted, left 
to harden at room temperature, then stoppered with 
rubber stoppers and sealed with paraffin. The-pH of 
the medium is 7.6-7.8. Either PABA alone or PABA 
together with POB in various proportions was in- 
cluded in this medium by dissolving in Tyrode-serum 
mixture before filtration through a Seitz filter, previ- 
ously washed thoroughly with distilled water. The 
agar powder employed was washed successively with 
50% and 95% ethanol. 

Agar-slant culture rickettsiae and virus were used 
as inocula. Tissue fragments (about 15 mg) from 
one culture tube showing maximum growth were col- 
lected with a spatula, mixed in a short test tube 
(15 x 80 mm) with about one g of tissue of 9-10 day- 
old chick embryo from which eyes and legs had been 
removed. The tissue was then minced well with scis- 
sors and deposited with a spatula upon the agar 
media, each culture tube receiving 60-70 mg of the 
tissue. Infective material obtained from one culture 
tube was usually used to inoculate fresh chick em- 
bryonic tissue for 12 new cultures, consisting of both 
control and test media. 

The cultures were incubated at 35° C for 7-15 days, 
and growth was examined microscopically in Mac- 
chiavello-stained smears of cultured tissue. 


TABLE 1 


REVERSAL BY POB oF THE RICKETTSIOSTATIC ACTION 
or PABA IN AGAR-SLANT TISSUE CULTURE 


Medium Growth after 8-15 days 


PABAPOB = = 22 
50 0 - - - +++ +++ 
50 0.05 - H+ +++ 
50 0.5 ++(+++) 44+(+4++4) +++ +++ 
100 0.1 - - - +++ 
100 +4044) +4(++) ++ ++ 
100 10 ++ H+ +++ +++ 
200 - - ++°+++ 


Degree of growth: -, none; + minimal; ++, moderate; 
+++, maximal. 


In previous studies (3) it was shown that the 
growth of typhus rickettsiae is inhibited by PABA in 
deep columns of Maitland medium. The results pre- 
sented in Table 1 demonstrate that the growth of three 
species of rickettsiae (R. typhi, R. rickettsii, and R. 
akari) is inhibited by PABA (0.5-1 mg/ml) in agar- 
slant tissue culture and that this inhibition can be 
reversed by POB in 1/100 the concentration of 
PABA. It may be noted that inhibition of Z. coli by 
PABA is also reversed by POB in 1/100 the concen- 
tration of PABA (5). C. burnetii, which was reported 
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to be least affected by PABA in the chick embryo (9), 
also is not readily susceptible to the action of PABA 
(1-2 mg/ml) on agar tissue eulture. On a morpho- 
logical, tinctorial, and cultural basis, the organism is 
a typical rickettsia. It requires living tissue to propa- 
gate, it stains similar to and looks like other ricket- 
tsiae. It distinctly differs from three other rickettsial 
organisms, however, in its susceptibility to the growth- 
inhibitory action of PABA, as well as in certain other 
biological characteristies (10). 

Since the preservation of cell morphology of eul- 
tured tissue is, microscopically, quite satisfactory, and 
sinee both the virus of psittacosis and C. burnettii grow 
readily on agar media containing PABA (1-2 mg/ 
ml), it is clear that the inhibitory action of PABA 
on the growth of the three species of rickettsiae is 
selective. 

The agar-slant tissue culture technique has advan- 
tages and affords a procedure for studying the growth 
requirements of rickettsiae and viruses and for test- 
ing materials which may influence their growth. 

Details of these and further studies will be pub- 
lished elsewhere. 
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On the Presence of the Triphosphothiamine 
(TPT) in the Liver 


A. Rossi-Fanelli, N. Siliprandi, and P. Fasella 


Institute of Biological Chemistry, 
University of Rome, Italy 


The presence in the liver of thiamine and of its 
diphosphorie ester (DPT) is too well known to re- 
quire mention; we have obtained evidence for the 
existence of a triphosphoric ester of thiamine (TPT) 
in the liver of the albino rat by a chromatographic 
procedure. This is an adaptation of the methods sug- 
gested by Spadoni and Teece (1) and by Viscontini 
and Karrer (2) for the separation of thiamine and 
of its phosphoric esters in pure solutions. 

About 3-4 g of liver are homogenized in 3 vol of 
0.2 N HCl with the Potter-Elvehjem homogenizer. 
The homogenate is heated in a boiling water bath for 
5 min; while still warm the pH of the homogenate is 
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Fic. 1. Chromatogram obtained from solutions of 1 mM 
thiamine, monophosphothiamine, diphosphothiamine, and 
triphosphothiamine. Each spot corresponds approx to 10 pg 
of each compound. 


brought to 6.2 by addition of 10% NaOH. After 
centrifugation at 3000 rpm for 5 min, the clear super- 
natant is brought to pH 4.5 by addition of 10% tri- 
chloracetie acid. Two g of fuller’s earth is then added, 
and the mixture is stirred vigorously for 10 min. 
After centrifugation the supernatant is discarded and 
the fuller’s earth is washed with a mixture of ethanol- 
ethyl ether (1:1) in order to eliminate the fatty sub- 
stances. Thiamine and its esters are then eluted by 
stirring the fuller’s earth with 3 ml of a mixture of 
pyridine-water-acetic acid (4:1:0.1) for 10 min. The 
elution fluid is first separated by centrifugation and 
then concentrated at room temperature in vacuo to 
approx 0.2 ml. One tenth of the concentrated fluid 
is used for ascending chromatography on strips of 
Whatman No. 1 filter paper (3.5 x 45 em) and a pyri- 
dine-water-isobutyl aleohol mixture (2:5:3) as sol- 
vent. The solvent is allowed to rise to a height of 30 
em. The paper is then dried in a current of hot air 


Fis. 2. Chromatogram obtained from 8 g rat liver. 


und sprayed with a mixture of 55% ethanol, 10% 
NaOH, 2.5% K,Fe(CN), (5:5:0.1). Thiamine and 
its esters are in this way transformed into the corre- 
sponding thiochromes and will appear as fluorescent 
blue spots in ultraviolet light. 

A typical chromatogram obtained from an aqueous 
solution of thiamine and its mono-, di-, triphosphoric 
esters is reproduced in Fig. 1. A chromatogram ob- 
tained from the liver of rat is presented in Fig. 2. 

Figs. 1 and 2 reproduce only the areas of fluores- 
cence. For approximate comparative evaluation of the 
single spots the intensity of fluorescence of the spots 
should also be taken into account. Spot No. 4 (thia- 
mine) is generally less intense than other spots. 

It will be seen that the four spots obtained in Fig. 2 
correspond to those of Fig. 1. By addition of T, MPT, 
DPT, and TPT to the liver extracts the same four 
spots were obtained. 


TABLE 1* 

2 gh 2 a 

Spot (TPT) 1.01 0.71 36 1.95 - 

ILSpot (DPT) 1.15 0.63 56 1,12 

III Spot (MPT) 0.31 0 0 
IV Spot (T) 0 0 0 — + 


* All the values are referred to 1 g of rat liver. (TPT = 
triphosphothiamine ; DPT = diphosphothiamine ; MPT = mono- 
phosphothiamine ; T = thiamine.) 


In order to identify the four compounds we have 
sought further evidence. Two chromatograms were 
run in parallel: one (A) was used to localize the 
spots; the other (B) was then placed upon A, and 
disks were cut from the paper in the position corre- 
sponding to the spots. The disks were eluted with 
water and the elution fluid was used for the following 
determinations : 


1) The total phosphorus (3). 

2) The hydrolyzable phosphorus in 2 N HCl at 100° 
for 10 min (by this treatment, according to Viscontini 
et al. (4) all the polyphosphoric esters of thiamine are 
hydrolized to MPT). 

3) The cocarboxylase activity (5). 

4) The ratio ‘‘hydrolyzable phosphorus/cocarboxylase 
activity.’’ (Since TPT and DPT exert practically an 
identical enzymatic action, the ratio hydrolyzable phos- 
phorus/cocarboxylase activity allows us to determine the 
number of hydrolyzable phosphoric radicals present in 
the molecules of the examined compound.) 

5) The microbiological activity (6). 

6) The solubility in isobutyl aleohol (7). 


The evidence (Table 1) is as follows: 


1) Spot I consists mainly of TPT, because the com- 
pound has a cocarboxylase activity and the hydrolyzable 
phosphorus/cocarboxylase activity ratio is practically 
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equal to 2. This means that for each enzymatically active 
molecule two labile phosphate radicals are present. 

2) Spot II consists mainly of DPT, because the com- 
pound exerts a cocarboxylase activity and the hydrolyz- 
able phosphorus/cocarboxylase activity ratio is practically 
equal to 1. This means that for each enzymatically active 
molecule one labile phosphate radical is present. 

3) The compound present in Spot III can be identified 
with the MPT because, although inactive as cocarboxylase, 
it has a microbiological activity; it contains bound phos- 
phate which is not split by 10 min hydrolysis; its thio- 
chrome derivative is not soluble in isobutyl alcohol. 

4) The compound present in Spot IV can be identified 
with thiamine because it does not contain phosphorus, is 
microbiologically active, and is readily soluble in isobutyl 
aleohol. 


Researches on the presence of phosphoric poly- 


esters of thiamine in other organs and on the enzy- 
matie breakdown of these compounds will be pub- 
lished later. 
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Comments and Communications 


Plankton Terminology 


THE term “ultraplankton” has been used recently 
(1—3) to deseribe the smallest known elements of the 
marine plankton—e.g., flagellates and green and blue- 
green algae, which are now generally recognized as 
being of primary importance as food for the majority 
of marine larvae (1, 4, 5). The use of this term has 
arisen from the need to differentiate the smaller mem- 
bers of the nannoplankton (or nanoplankton) from 
the great mass of larger flagellates, nonmot'le algae, 
and peridinians that are too large to serve as food 
for the early larvae of worms, mollusks, crustaceans, 
ete. 

To the writer the word “ultraplankton” is unaccept- 
able, and it appears desirable to suggest an alternative 
before it gains general currency. “Ultraplankton” is 
of bastard Latin and Greek origin and, further, does 
not bear the meaning ascribed to it by its users. The 
prefix ultra is commonly translated as “beyond,” as 
in ultramarine or ultraviolet, but the combination 
“ultraplankton” is practically meaningless. Nor is the 
term “flagellates,” as used by Scottish workers (6, 
7), admissible, except colloquially, since there are 
many nonmotile algae present in company with flagel- 
late forms. 

It is suggested that the term “hekistoplankton” 
should be adopted = “least” ) and should be 
defined as ineluding all those elements in the plankton 
10 u or less in diameter of cell body. The limit 10 » 
is suggested since the majority of larger forms cannot 
be ingested by marine larvae. It is in relation to their 
value as food for such larvae that these small ele- 
ments in the plankton are principally studied; they 
apparently form the basis of the food chain in most 
marine planktonic communities. 

In preparing this note I have had the benefit of 
advice on the choice of words of my colleague, M. N. 
Mistakidis, who has also drawn my attention to the 
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frequent use of the prefix macro when megalo would 
be more appropriate. I understand that in modern 
usage “yaxpos” is used to describe objects that are 
long rather than generally bulky, for which “weyai.os” 
is more appropriate. 

H. A. Coie 
Fisheries Experiment Station, Conway, North Wales 
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The Green Peach Aphid on Tobacco 
in the Dominican Republic* 


THE green peach aphid, Myzus persicae (Sulzer), 
first appeared in the United States in economically 
destructive numbers in 1946, in Gadsden Co., Fla. 
(1, 2). Ever since, its progression across the tobacco 
fields of the U. 8. has brought forth various explana- 
tions for the phenomenon of its distribution. One ex- 
planation frequently advanced is that the development 
of infestations bears some correlation to the introduc- 
tion of new synthetic insecticides, especially DDT, in 
and near the established tobacco-growing areas; it 
claims, in effect, that these insecticides destroy the 
natural predators of the aphids and that before these 

1A contribution from a technical agriculiural project in 
the Dominican Republic, operated jointly by the government 
of the republic and by the Office of Foreign Agricultural Re- 
lations, USDA. U. 8. participation in this work is carried 
out as part of the Point IV program in the Dominican Re- 


public, administered by the Technical Cooperation Adminis- 
tration, U. S. Department of State. 
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insecticides were used a nearly complete biological 
control existed. In the Dominican Republic, such 
claims for the insecticides, however, are not supported 
by the cireumstances, which are, for this reason, pre- 
sented here. 

The green peach aphid was first discovered in the 
Dominican Republic, in January 1951, by Chupani 
and Ginberg, two members of the Dominican Depart- 
ment of Agriculture. They found it throughout the 
Cibao Valley, with the heaviest infestations west of 
Santiago. Samples of these aphids collected in March 
1952, were identified as Myzus persicae (Sulzer) by 
Louise M. Russell, of the U. S. Bureau of Entomology 
and Plant Quarantine. 

Before January 1951 no report is known to have 
been made of aphids oceurring on tobacco in the 
Dominican Republic—a remarkable record, consider- 
ing that tobacco has been an important agricultural 
crop in that country since pre-Columbian days. Harry 
and Howard Allard, who made an intensive study of 
pests on Dominican tobacco in 1947 (3), do not 
include Aphididae in their paper. It is doubtful that 
these observers would have failed to note aphids on 
tobacco if they had been present. 

In February 1952, the distribution of the aphids 
was general in the tobacco-growing regions of the 
republic, extending east and west through the Cibao 
Valley and south as far as Bonao (Monsefior Nouel.) 
The intensity of the infestations varied from light to 
very severe, the latter category implying the presence 
of honeydew and east skins on the underside of leaves, 
which were thus rendered commercially worthless. 

Lead arsenate has been the only insecticide used in 
these agricultural areas, and then only in a very 
limited way for certain chewing insects. We are not 
aware that any of the new synthetics had been used 
on any crops in the tobaeco-producing regions before 
the aphids were discovered. The status of the natural 
predators had not been disturbed by any chemical 
poisons. Nevertheless, the predators have not re- 
sponded to the opportunities afforded them. For ex- 
ample, the populations of several of the lady beetles 
in fields heavily infested with aphids for the second 
year have been rather scant. 

Support is found for the interesting theory of 
George N. Wolcott (4), entomologist of the Insular 
Experiment Station at Rio Piedras, Puerto Rico, that 
the aphids have been windborne to Hispaniola and 
Puerto Rico from Cuba, where they have become an 
important pest since they first were found there, 
in 1948.2 The green peach aphid appeared on these 
two islands to the east of Cuba at the same time, 
being observed on tobacco in January 1951 both in the 


2 The editors fail to see how Wolcott’s theory of windborne 
migration is supported in a region where the prevailing trade 
winds blow consistently from Puerto Rico to the Dominican 
Republic to Cuba, and where the rare reversals of wind direc- 
tion are associated with hurricanes, the radii of which are 


much too small to bridge the water passages between these 
islands. 


Dominican Republic and in Puerto Rico. It quickly 
established itself as a pest of considerable economic 
importance in both islands. 

So far, this aphid has been rather selective as to 
its host plant. In many Dominican tobacco fields, 
tomatoes and eggplants are found growing adjacent 
to tobacco that is heavily infested with aphids. Such 
plants either have been planted by the farmer for his 
own use or are of volunteer growth from a previous 
crop. We have yet to observe aphids on these other 
solanaceous plants, even where the adjoining tobacco 
plants may be very heavily infested. Does this indicate, 
as Wolcott has suggested in correspondence this year, 
that the aphids found on the Dominican tobacco are 
morphologically indistinguishable but, on the basis 
of host selection, physiologically distinguishable from 
those previously present in the West Indies? 

Ernest G. BEINHART* 
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Shipping Small Animals 


I am glad to report that the difficulties with trans- 
portation of live materials for research, cited by Wm. 
Hegener in your July 4 issue (Scrence, 116, 20 
[1952]), are well on the way toward solution, at least 
with respect to air express. 

Through the intervention of Barry King, research 
executive of the CAA Medical Division, an excellent 
memorandum on the subject has been sent to members 
of the Air Express Traffic Committee by its executive 
secretary, Emery F. Johnson, of Air Cargo, Inc. We 
know of at least one positive response to this memo- 
randum—National Airlines has gone on record as ac- 
cepting small laboratory animals on all flights, pro- 
vided they are: (1) consigned to a recognized research 
organization and all parts marked “Live Animals for 
Research Purposes;” (2) inoffensive to passengers 
and crew at National’s discretion; (3) packaged in 
such a manner as to be leakproof and require no care 
in transit; and (4) of a size readily handled on board 
all types of aircraft. 

National has stated that it is wholly in sympathy 
with the problems being experienced in shipping ani- 
mals for research purposes, and that it was amending 
its tariffs because of the pressing humanitarian need 
for this research. 

Ben STERN 
Office of Aviation Information 
Civil Aeronautics Administration 
Department of Commerce 
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STATISTICAL METHODS 


FOR CHEMICAL EXPERIMENTATION 


(Interscience Manual #1) 


By W. L. Gore, EZ. I. du Pont de 
Nemours & Company, Wilmington, 
Delaware. 


This manual describes how the present knowledge on design of ex- 
periments can be applied in chemical investigations. It contains a 
collection of methods frequently employed by the author in con- 
nection with his work in one of the largest industrial research 
organizations in the world. 


1952. 47gx 7. 224 pages, 20 illus., 47 tables. $3.50 


INK AND PAPER IN THE PRINTING PROCESS 


By Andries Voet, Director of Ink 
Research, J. M. Huber Corporation, 
Borger, Texas. 


This book represents graphic arts research in the true sense by 
making apparent the correlations between raw material and fin- 
ished product. It is written both from the laboratory point of view 
and from the practical experience of the author over a period of 
many years in research and in industry. 


1952. 6 x 9. 220 pages, 79 illus., 19 tables. $5.90 


THE YEASTS: A Taxonomic Study 


By J. Lodder, Netherlands Yeast 
Factories, and N. W. J. Kreger- 
Van Rij, Yeast Division, Central 
Mold Bureau, Laboratory for Mi- 
crobiology, Delft, Holland. 


The primary purpose of this book is to serve as a manual for the 
identification of the yeasts. But it aims at being more. The species 
are not only classified but fully diseussed; synonyms and the 
original deseription are given, the characteristics of each species 
are then formulated in a standard description, and details on the 
origin of the culture are added. Concluding the discussion of each 
genus are extensive references to the literature. 


1952. 6 x 9. 670 pages, 270 illus., $19.80 


MOLECULAR THEORY OF FLUIDS 


By H. S. Green, Institute of 
Mathematical Physics, University 
of Adelaide, S. Australia. 


This is an account of the general properties of fluids, in terms of 
molecular structure. A rigorous quantitative treatment of the 
subject is rendered intelligible to the reader with a modest mathe- 
matical equipment. Along with the mathematical development, 
this book presents a qualitative or semiquantitative description in 
purely physical terms. 

1952. 6x 9. 280 pages, 12 illus., $5.75 


INTERSCIENCE PUBLISHERS, INC., 250 Fifth Avenue, New York 1, N. Y. 
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Schwarz Radiochemicals 
Serve Medical and 
Biochemical Research 


Schwarz labeled cell metabolites and 
related key biochemicals are finding 
important use as research tools. 
Available are: C'-labeled ribonucleic 
acid, nucleotides, nucleosides, purine 
bases, amino acids, sugars and other 
yeast derivatives; S*°-labeled gluta- 
thione, amino acids and intermedi- 
ates. P-labeled cell metabolites and 
radioactive compounds prepared by 
biosynthesis can be made to special 
order. ® Write us for your radio- 
chemicals requirements. 

For top quality products at low cost, 
specify SCHWARZ for all your 


key biochemical requirements. 


Booth 56, A.A.A.S., St. Louis 
: SCHWARZ LABORATORIES, INC. 
230 Washington Street 


Mount Vernon, New York 


PHOTOVO Densitometer 
CH ROMATOGRAPHY 


A photoelectric precision instrument for 
the rapid and convenient evaluation of 
strips and sheets in filter paper chro- 
matography and paper electrophoresis 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Also 
Colorimeters pH Meters 
Fiuorimeters Electronic Photometers 
Reflection Meters Multiplier Photometers 
Interference Filters 
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Meetings & Conferences 


Jan. 9-10. American Group Psychotherapy Association 
(Annual). Henry Hudson Hotel, New York. 

Jan. 12-16. Society of Automotive Engineers (Annual). 
Sheraton-Cadillac Hotel, Detroit. 

Jan. 13-16. Highway Research Board (Annual). Nationa} 
Academy of Sciences—National Research Council, Wash- 
ington, D. C. 

Jan, 14~—16. Conference on High-Frequency Measurements, 
sponsored by American Institute of Electrical Engi- 
neers, Institute of Radio Engineers, and the Nationa) 
Bureau of Standards. NBS, Washington, D. C. 

Jan. 17, Symposium on Blood (Annual). Wayne Univer- 
sity College of Medicine, Detroit. 

Jan, 19-23. American Institute of Electrical Engineers 
(Winter General). Hotel Statler, New York. 

Jan. 20-31, Inter-American Congress of Philosophy. 
Havana. 

Jan. 22-24. American Physical Society (Annual). Har- 
vard University, Cambridge, Mass. 

Jan, 26-27, Compressed Gas Association, Inc. (Annual). 
Waldorf-Astoria Hotel, New York. 

Jan. 26-29. American Society of Heating and Ventilating 
Engineers (Annual). Conrad Hilton Hotel, Chicago. 
Jan, 26-30. International Heating and Ventilating Ex- 

position. International Amphitheatre, Chicago. 

Jan, 27-29. Association of American Soap and Glycerine 
Producers, Inc. (Annual). Waldorf-Astoria Hotel, New 
York. 

Jan. 30. Public Health Workshop, First District Dental 
Society of the State of New York. Hotel Statler, New 
York. 

Jan, 30-31. Conference on Protein Metabolism (Annu:l). 
Bureau of Biological Research, Rutgers University, 
New Brunswick, N. J. 

Jan. 30-31. Western Society for Clinical Research (An- 
nual). Carmel, Calif. 

Feb. 2-4, Symposium in Fundamental Biology. Michig:i» 
State College, East Lansing. 

Feb. 4-6. Western Computer Conference. Hotel Statler, 
Los Angeles. 

Feb. 5-7. Southwestern IRE Conference and Electronics 
Show (Annual). Plaza Hotel, San Antonio. 

Feb. 12-13. Southern Weed Conference. Jung Hotel, New 
Orleans. 

Feb. 15-17. Canadian Ceramic Society. Royal York Hotel, 
Toronto. 

Feb. 16-19. Technical Association of the Pulp and Paper 
Industry (Annual). Commodore Hotel, New York. 

Feb. 16-21. Pakistan Science Conference (Annual). 
Lahore. 

Feb. 18-20. National Cotton Council (Annual). 
Oglethorpe Hotel, Savannah, Ga. 

Feb. 23-Mar. 10. Commission for Climatology of the 
World Meteorological Organization. Washington, D. C. 


General 


Feb. 24. Society for the Advancement of Criminology 
(Interim). Northwestern University Law School, 
Chicago. 


Feb. 26-28. American Academy 
(Annual). Drake Hotel, Chicago. 

Mar. 1-6. International Congress of Military Medicine 
and Pharmacy. Montevideo. 

Mar, 2-6. American Society for Testing 
Hotel Statler, Detroit. 


of Forensic Sciences 


Materials. 


Scrence, Vol. 116 


‘3 
| 
| 
| 
| 
4 | 
= 


Volume X 


Vitamins and Hormones 


Advances in Research and Applications 
Edited by Ropert S. Harris, G. F. MARRIAN, and KENNETH V. THIMANN 


Dietary Neuropathies 
By Eric K. CruicksHANK, University College of the West 
Indies, St. Andrew, Jamaica 


The Probiem of the Absorption and Transportation of 
Fat-Soluble Vitamins 
By Atsert Epwarp Soper, The Jewish Hospital of Brook- 
lyn, Brooklyn, New York 


The Nutrition of the Crustacea 
By Ernest BeerstecHer, Jr., University of Texas, Houston 


Nutrition and the Anterior Pituitary with Special 
Reference to the General Adaptation Syndrome 
By Benjamin H. Ersuorr, Emory W. Thurston Labora- 
tories, Los Angeles, and University of Southern California, 
Los Angeles 


Hormone Assays in Obstetrics and Gynecology 
By Rup: BortH and Husert pe Clinique 


universitaire de gynécologie et d’obstétrique, Geneva, Switzer- 
land 


December 1952, xii, 421 pages, illustrated, $8.00 


Experimental Glycosuria: Its Production, Prevention, and 
Alleviation 
By Ropertson F. Ocivie, University of Edinburgh, 
Scotland 
Some Effects of Thyroxine and Iodinated Casein on Dairy 
Cows, and Their Practical Significance 
By Kennetn L. Biaxter, The Hannah Dairy Research In- 
stitute, Kirkhill, Ayr, Scotland 
The Intermediary Metabolism of the Non-benzenoid 
Steroid Hormones 
By Leo T. Samvuets and Cuartes D. West, University of 
Utah College of Medicine, Salt Lake City, and Sloan-Ketter- 
ing Institute, New York, New York 
The Influence of Corticoids on Enzymes of Carbohydrate 
Metabolism 
By F. VerzAr, University of Basel, Switzerland 
Steroids and Tissue Oxidation 
By Ravpn I. DorrmMan, Worcester Foundation for Experi- 
mental Biology, Shrewsbury, Massachusetts 


Author Index—Subject Index. 


Volume II 


Survey of Biological Progress 


Edited by GEORGE S. AVERY, JR. 


Effects of Radiations on Biological Systems 
By A. H. Sparrow and B. A. Rusin, Brookhaven National 
Laboratory, Upton, New York 


Progress in Human Genetics 
By H. Katmus, University College, London, England 


Biological Oceanography 
By Gorpon A. Rmey, Yale University, New Haven, 
Connecticut 


Morphogenesis in Plants 
By Erwin BUNNING, University of Tiibingen, Germany 


The Control of Plant Growth by the Use of Special 

Chemicals, with Particular Emphasis on Plant Hormones 
By Louris G. Nicxet, Brooklyn Botanic Garden, Brooklyn, 
New York 


October 1952, x, 333 pages, illustrated, $7.00 


Histochemistry 
By FroreNce Mooc, Washington University, Saint Louis, 
Missouri 


The Fine Structure of Protoplasm 
By L. H. BretscuHnemer, University of Utrecht, The 
Netherlands 


Physiology of Reproduction in Plants 
By Avusprey W. Naytor, Yale University, New Haven, 
Connecticut 


Author Index—Subject Index. 


ACADEMIC PRESS INC., Publishers 
125 East 23 Street, New York 10, N. Y. 


December 26, 1952 


| | 


| PERSONNEL PLACEMENT = 


YOUR ad here reaches over 32,000 foremost scientists 
in the leading educational institutions, industrial 
laboratories, and research foundations in the U. S. 
and 76 foreign countries—at a very low cost 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of 
Box Number counts as 10 additional words. 

DISPLAY: Rates listed below—no charge for Box Number. 
Monthly invoices will be sent on a charge account basis 
—providing satisfactory credit is established. 

Single insertion $19.50 per inch 
7 times in 1 year 17.50 per inch 
13 times in 1 year 16.00 per inch 
26 times in 1 year 14.00 per inch 
52 times in 1 year 12.50 per inch 

For PROOFS on display ads, copy must reach SCIENCE 4 
weeks before date of issue (Friday of every week). 


Parasitologist, physiologist, Ph.D. Desires teaching and/or research 
Position. Six years’ experience eens Public Health investiga- 
tion. Publications. Box 343, SCIEN 


Pharmacologist ; M.D. Three years’ teaching, nine years industrial 
experience, numerous publications, member F ee cas ACS, AAAS, 
desires research directorship. Box 342, SCI CE. 1/2 


Position Wanted: 

Bacteriologist; Ph.D.; eight years’ teaching experience (Bacteriol- 
ogy); four years, research bacteriologist and three years, director, 
development bacteriology, pharmaceutical industry. For further 
information, please write Science Division, Medical Bureau (Bur- 
neice Larson, Director) Palmolive Building, Chicago. xX 


SENIOR PHYSICAL CHEMIST OR PHYSICIST 
JUNIOR PHYSICAL CHEMIST OR PHYSICIST | 


The Materials Section of the Aircraft Nu- 
clear Propulsion Project has an oppor- 
tunity for a senior Physical Chemist or 
Physicist to head up a group conducting 
X-Ray defraction and _ crystallographic 
studies on high temperature materials. 
background in the handling of single 
crystals desired but not required 


There is also an opening for one junior 
individual to work in this area of activity 
in the Materials Section. 


The Aircraft Nuclear Propulsion Project 
is engaged in the development of a power 
plant for aircraft propelled by nuclear 
energy. 


For additional information od 
application please write today. 


GENERAL ELECTRIC COMPANY 


Mr. Jj. R. Rosselot, Department M 
P.O. Box 132, Cincinnati 15, Ohio 


Please do not apply if your best skills 
are being ond | ‘or vital defense work. 


POSITIONS OPEN 


Biochemist (Junior) for Philadelphia pharmaceutical manufacturer 
to perform blood level and metabolism studies under direction 
of senior scientist. B.S. in Chemistry, minor in Biology, minimum 
requirements. Experience helpful but not essential. Excellent com- 
pany. Liberal employee benefits. Financial assistance for night 
school courses. Send complete details. Box 344, SCIENCE. p. ¢ 


Pharmaceutical Chemist—Ph.D. Qualified to direct graduate pro- 
gramme and teach Pharmaceutical Chemistry. Ten month term 
commencing September 1953. Apply to: A. B. Lemon, Dean, 
School of Pharmacy, University of Buffalo, Buffalo 14, New Y ork, 


Posit‘ons Open: 
(a) Protein Chemist experienced analytical methods, microbiologi- 
cal assays, enzymologist experienced enzyme research, veterinary 
athology and animal pathologist; research posts; Chicago. (b) 
Biochemist preferably physician, Ph.D. eligible, to head division, 
fp, hospital, 600 beds; East. (c) Pharmacologist, M.D., or 
, to conduct research on pharmacodynamic action of drugs; 
minimum three years’ experience, pharmaceutical industry re- 
quired; East. (d) Physician with flair for medical writing; key 
position; one of leading pharmaceutical companies ; Midwest. (e) 
Industrial Hygienist experienced on sampling techniques and 
analytical methods; large industrial company; duties involve some 
travel, various plants. $12-4 Science Division, Medical Bureau 
(Burneice Larson, Director) Palmolive Building, | Chicago. x 


The University of Liverpool. Applications are invited for LC.I. 
Research Fellowships in Physics, Chemistry, Engineering, Metal- 
lurgy and Pharmacology, or any related subject, to which some 
appointments may be made during the current academic year. The 
appointments will date from 1 October 1953, (or earlier in the 
case of selected candidates who may be av ailable before that date). 
The salary will depend on qualifications and experience, but will 
normally be within the range £600—£900 per annum, together with 
F.S.S.U. benefits and family allowances. Applications (three 
copies), with a list of publications and the names of two referees, 
should be received not later than Ist March 1953, by the under- 
signed, from whom further particulars may be obtained. (Can- 
didates overseas, who find it more convenient to do so, may send 
one copy only by airmail). Stanley Dumbell, Registrar. x 


SCIENTISTS—salaried positions, $3,600 to $25,000. 
This confidential service for outstanding men who desire a change 
of connection, will develop and conduct preliminary negotiations 
without risk to present position. Send name and address for details. 
TOMSETT ASSOCIATES @ 335 Frick Bidg., Pittsburgh 19, Pa. 


MARKET PLACE 


BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


LINGUAPHONE MAKES LANGUAGES EASY 
At home, learn to speak Spanish, Swedish, Italian, French, 
German, Russian, pongnere, any of 29 languages by quick easy 
*s-Standard Conversational Method. Save time, 

work and money. Send for FREE book TODAY. LINGUAPHONE 
INSTITUTE, 8412 Radio City, New York 20, N. Y. 


Your sets and files of scientific journals 
are needed by our library and institutional customers. Please send 
us lists and description of periodical files you are —— to sell 
at high market prices. Write Dept. A3S. Ss. CANN INC. 
Boston 19, 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and runs—Single ti 
so, please send us your want lists. 
STECHERT - HAFNER, une. 
31 East 10th St., New York 


WANTED TO PURCHASE ... ent foreign 

PERIODICALS \ and” smaller 
SCIENTIFI and BOOKS collections wanted. 
WALTER J. JOHNSON @ 125 East 23rd St., New York 10, N. Y. 
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The MARKET PLACE 


* SERVICES + SUPPLIES + EQUIPMENT 


BACK NUMBER PERIODICALS — Bought and Sota 


@ Tell us what you want!—What have you to offer? 


Abrahams Magazine Service » DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


PROFESSIONAL SERVICES 


| 


LABORATORY SERVICES 
in Biochemistry, Chemistry, Bacteriology 
4 and Insecticide Testing 

| Mineral determinations including sodium 
| and fluorine 

Proximate analyses 

) Vitamin and amino acid assays 

) Food biochemistry and microbiology 

: Write for price schedule 


: WISCONSIN ALUMNI RESEARCH FOUNDATION 


BOX 2059 e MADISON 1, WISCONSIN 


SIN 87.0 
al; Analyses Consultation - Research 


Bacteriologists LaWall & Harrisson 


Chemists» Pharmacologists Div. S, 1921 Walnut St., Philadelphia 3, Pa. 


New.Food Ingredients - New Drugs 


ANIMAL TESTS 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 


Lists more than 300 items for Research — 


Biological, Microbiological, Bacteriologica 
Biochemical, Nutritional. Write . 


GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


LABORATORY ANIMALS \ RATS RABBITS 


a PIGEONS HAMSTERS 
ean althy wel animals 
MICE POULTRY GUINEA PIGS 


ly JOHN C. LANDIS + Hagerstown, Md. 


TRANSPARENT BOXES 


For small OBJECTS G SPECIMENS 
Useful in ALL LABORATORIES 
Fine for Home Workshops, etc. 


Write for New Literature S-TPB 20 for $1.00 


R. P. LABORATORGSS, 
117 Liberty St ork 6, N. Y. 


STAINS 


STARKMAN Biological Laboratory © 36! Bloor St. w. 


For CONSISTENT Rats . . . 
@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 
Breeders of a recognized strain of Wistar. 


your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. @ 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


SUPPLIES AND EQUIPMENT _ 


TACONIC FARMS 


Germantown, N. Y. 
Phone 187 F 2 


Swiss Mice 
@ Webster Strain 


p-TOLUIC ACID 


18.00 


CUSTOM CHEMICAL LABORATORIES 
L 2054 N. Cicero Ave., Chicago 39, Ill. 


December 26, 1952 


THIS is the EXACT SIZE RECTANGLE “IN Sreuments 
on the Field Finder containing 

over 50000 lines and indicia, No. 201-050-150 
They form a simple, non-marking Micro-Slide 


device for the microscopist to re=- 
locate fields of interest in a 
flide-mounted specimen, Other 


FIELD FINDER 
advantages: Suverd precision- 


with interchangeability; non-dee- LOVINS ENGINEERING 
tructive; used by substitution.) COMPANY 
TT LET 


SILVER SPRING. MD. 


STAATSBURG, NEW YORK 
TEL. STAATSBURG 3278 


MANOR FARM 


Supplying every Research Need 
Mice + Rats + Hamsters + Guinea Pigs + Rabbits + Cats + Dogs 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory Albino rat 


Box 2071 + Madison 5, Wisconsin + Phone 35318 
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(See Science, Nov. 28, 1952 for List 3) 


NEW PRODUCTS 


Benzoyl-DL-valine 
Benzoyl-DL-alanine 
Benzoyl-L-arginine 
Benzoyl-DL-methionine 
Benzoyl-DL-phenylalanine 
L-Glutamic acid gamma methyl ester 
Chloroacetylglycylglycine 
Sodium dicetyl phosphate 
Benzoylglycylglycine 
DL-Methionine sulfoxide 
DL-Methionine sulfone 


H.M. CHEMICAL CO., LTD., SANTA MONICA, CALIFORNIA 


— 


» | THE JOSIAH MACY, JR. FOUNDATION 


+- Invites you to share these vehorts on 
MODERN SCIENTIFIC THOUGHT 


SHOCK AND CIRCULATORY HOMEOSTASIS 

Panggeatiots of the First (1951) Conference. Edited 
by Harold D. Green, M.D., Professor of Physiology 
and Pharmacology, Bowman Gray School of Medicine, 
Wake Forest College 


BLOOD CLOTTING AND ALLIED PROBLEMS 
Transactions of the Fifth (1952) and Final Confer- 
ence. Edited by Joseph E. Flynn, M.D., Associate 
Professor of Pathology, College of Physicians and 
Surgeons, Columbia University 


RENAL FUNCTION 


of the Third Conference. Edited 
by Stanley E. Bradley, M. Associate Professor of 
Medicine, College of Physicians and Surgeons, Colum- 
bia University $3.50 


PROBLEMS OF AGING 

Transactions of the Fourteenth Baptonties 1951) Con- 
ference. Edited by Nathan W. Shock, Ph.D., Chief, 
Section on Gerontology, National go Institute, 
National Institutes of Health and The Baltimore City 
Hospitals $3.00 


SALES OFFICE: P.O. BOX 575 - 


COLD INJURY 
Transactions of the First (1950) Conference. Edited 
by M. Irene Ferrer, M.D., Assistant Professor of 


Medicine, College of Physicians and Surgeons, Colum- 
bia University $3 


CONNECTIVE TISSUES 

Transactions of the Third —_ Conference. Edited 
by Charles Ragan, -D., Associate Professor of 
Medicine, College of Physicians and Surgeons, Colum- 
bia University $3.50 


NERVE IMPULSE 


Transactions of the Third (1952) Conference. Edited 
by H. Houston Merritt, M.D., Professor of Neurology, 
Cotes of Physicians and Surgeons, Columbia Uni- 
versity 


CYBERNETICS 


Transactions of the Eighth (1951) Conference. Edited 
by Heinz Von Foerster, Ph.D., Professor of Electrical 
Engineering, University of Illinois. Associate Editors: 
Margaret Mead, American Museum of Natural 
— Hans Lukas Teuber, M.D., New York Uni- 
versity 


PACKANACK LAKE - NEW JERSEY 
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An INTRODUCTION to the SCIENCE of 
PHOTOGRAPHY 


by 


What you’re looking at is PLATE I, a photograph capturing the 
fleeting moment, which is but one of numerous acetone 
which enrich this text. In readable, non-technical style, the 
text explains step-by-step the principles of photography and the 
underlying physics. By limiting itself to a coverage of only 
those portion of physics and only those technological details 
which are essential for the photographer, it maintains a direct, 
uncluttered approach to the subject. After a historical chapter 
the book discusses prints, negatives, cameras, critical definition, 
exposure meters and projection printing. The second half of 


the book is devoted to optics and color. $4.75 
Katherine Chamberlain is Professor of Physics at Wayne 
University. 


picture courtesy of E. I. duPont de Nemours &% Company 


THE MACMILLAN COMPANY 
60 Fifth Ave., New York 11 
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A. FULL CHOICE OF HIGH QUALITY 
OPTICS 


B. ALL-METAL PRECISION FITTED 
SLIDEWAYS 


C. RACK AND PINION COARSE 
ADJUSTMENT 


D. MICROMETER-SCREW TYPE FINE 
ADJUSTMENT WITH FULL 
EXCURSION RANGE 


E. LONG WEARING BAKELITE STAGE 
ACCOMMODATES STANDARD 
AO MECHANICAL STAGES 


Schools cannot afford to be constantly replacing or repairing instruments of poor con- 
struction and design which quickly wear out or are easily damaged by students. Teaching 
microscopes must be both simple to operate and extremely durable. 

The AO Spencer No. 66B Microscope is identical in quality of construction co expensive 
AO laboratory instruments that have won world-wide recognition for precision optics 
and mechanical durability. Basic elements of this design have been time tested for over 
30 years. Although initial cost is slightly higher than the lowest-priced instruments, the 
66 will actually save you money through reduced replacement and maintenance. 

all the facts before you buy. For information write Dept. M4. 


American @ Optical 


INSTRUMENT DIVISION « BUFFALO 15, NEW YORK 
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